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ABSTRACT 

The primary objective of this study was to investigate differential 
hypotheses derived from the theories of exploratory behavior developed by 
D. E. Berlyne and H. Fowler. The behavior of experimental concern was the 
visual exploration of incongruous stimuli. 

According to Berlyne (1963), an incongruous stimulus generates percep- 
tual conflict which he defines as an aversive drive directed towards the 
resolution of conflict by recognition of the component elements of the 
stimulus. After Berlyne (1957), incongruity was operationally defined in 
terms of a stimulus configuration with conflicting properties which simul- 
taneously instigate incompatible responses. 

On the basis of Berlyne's theory it was hypothesized that when subjects 
were exposed to an incongruous stimulus for a brief period of time, the 
presumed measures of drive would reflect a stronger tendency of the subject 
to be re-exposed to the same stimulus than when initial exposure to the 
stimulus had been for an extended period of time. Additionally, it was 
predicted that when subjects were exposed to an incongruous stimulus for a 
brief period of time, measures of drive would reflect a weaker tendency of 
the subject to be exposed to a different incongruous stimulus than when the 
first exposure had been an extended one. 

For Fowler (1967), the relevant motivational variable associated with 
exploration is stimulus satiation. He defined stimulus satiation as a 
linear function of the duration of exposure to an unchanging stimulus which 
gives rise to a drive for stimulus change. 

On the basis of Fowler's theory it was hypothesized that when subjects 
were exposed to an incongruous stimulus, the selected measures of drive 
would reflect a weaker tendency of subjects to view a different stimulus than 


when exposure to the initial stimulus was an extended one. However, Fowler's 
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theory provides no foundation for supposing that the subjects would prefer 
to be re-exposed to the same stimulus after either the brief or extended 
initial exposure intervals. 

With respect to the major differential hypotheses, the critical 
finding of this study was that, following the brief initial exposure of an 
incongruous stimulus, subjects exhibited a stronger tendency to be re- 
exposed to the same stimulus as the one originally viewed than to be 
exposed to a different stimulus. This finding can be readily explained in 
terms of Berlyne's theory but cannot be accounted for in terms of Fowler's 
theory. Other significant results of the study also lend themselves to 
interpretation within the framework of Berlyne's conceptualizations but 
are unaccounted for in Fowler's theory. 

An additional variable investigated in this study was the perceptual 
phenomenon of visual closure. It was hypothesized that, if closure ability 
is associated with efficiency of perceptual organization, possible percep- 
tual conflict aroused by incongruous stimuli would be more speedily resolved 
in subjects with high closure ability than those with low ability. 

The effect of closure was significant and in accordance with the inter- 
pretation that perceptual conflict was more speedily resolved in subjects 


with high closure ability. 
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INTRODUCTION 

Within the behavioral repertoire of organisms certain responses are 
evident which have been designated as "exploratory." This classification 
has been broadly interpreted by investigators in the field to encompass 
behaviors ranging from the relatively simple orienting reflex to the more 
complex activities involved in puzzle solving and creative expression. 
However, most of the experimental work in this area has been concerned with 
those responses directed toward facilitating inspection of some specific 
aspect of the environment by means of visual or auditory contact and/or 
tactile manipulation. 

Investigatory activity has been scientifically observed in organisms 
ranging along the phylogenetic scale from the earthworm to man. Further, 
the incidence and persistence of this type of behavior has been shown to 
be commensurate with the neurological complexity of the organism. Because 
exploration provides the basis for a great deal of spontaneous learning, its 
role in the learning process has been emphasized by numerous behavioral 
scientists, most noteably the developmental theorist, Jean Piaget Conse- 
quently, it is generally conceded that any comprehensive motivational theory 
must take into account the importance of explorational tendencies and 
accommodate them within its explanatory framework. However, this was not 
always the case. 

Despite the fact that over a century ago Bain (1868) wrote about "the 
craving of the senses for stimulation," it was not until the early 1950's 
that exploration became a popular subject for experimental research. Prior 
to the last two decades psychological investigators were primarily concerned 


with the motivation arising from biological surfeits and deficits associated 
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with the survival of the individual organism or of the species. The 
explorational activity noted in maze learning studies was viewed as the 
searching behavior of a deprived animal seeking the food or water necessary 
for the restoration of physiological balance. As a result of numerous 
observations of rats in this very limited type of situation, traditional 
drive-reduction theorists concluded that all exploration was motivated by 

a secondary drive originating in the primary need to satisfy the basic 


biological requirements. 
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Deprivation and Exploration 


From an ethological point of view the relationship between exploration 
and the homeostatic appetites is a critical one. The survival value of 
exploratory behavior which is energized by deprivation is readily apparent. 
The hungry and/or thirsty animal that systematically and energetically 
investigates the novel aspects of its environment would generally have 
access to a greater selection of food and water sources than would a less 
active one. 

This relationship has received considerable attention from researchers 
who have studied the locomotor activities of deprived versus satiated rats. 
However, due to the failure of early investigators to standardize the maze 
form utilized and to adequately discriminate between gross motor activity 
and specific investigatory responses, the results of these experiments were 
equivocal and even contradictory. For example, whereas Montgomery (1953) 
observed that food and water deprivation significantly reduced the number 
of sections traversed in an enclosed maze, Alderstein and Feherer (1955) 
found that rats explored 50% to 75% more units in a complex, asymetrical 
maze when hungry than when sated. Additional confusion was introduced when 
Thompson (1953) reported a significant difference between the exploratory 
behavior of hungry as opposed to satiated male rats in an elevated maze but 
failed to find this difference in females. 

In an attempt to circumvent the confounding components of maze explora- 
tion, deLorge and Bolles (1961) used an open field. They found that, with 
increased food deprivation, there was a corresponding increase in "window 
peeking." On the other hand, open field behaviors such as locomotion and 
grooming either diminished or were unaffected. 

Another study designed to measure the effects of deprivation upon res- 


ponse to novelty was carried out by Richards and Leslie (1962) who discovered 
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that when hungry and thirsty rats were placed in a T maze and permitted to 
choose between a novel tactile stimulus and one to which they had previously 
been exposed, the deprived rats chose the novel stimulus more frequently 
than the satiated ones. 

The results of the two latter studies provided persuasive evidence that 
investigatory behavior and responses to novelty are facilitated by food and 
water deprivation. As previously noted, most of the original theorists had 
regarded exploratory activity as a secondary drive conditioned to the reward 
properties of novel stimuli present during the consummatory response directed 
toward the reduction of a homeostatic need. However, a small number of 
investigators were engaged in research that was to ultimately create wide- 
Spread interest in exploratory behavior and was to lead to findings which 
required a reconsideration of the secondary drive interpretation. 

Spontaneous Alternation 

In 1925 Tolman had described a peculiar regularity in rat behavior. He 
reported that, with food available in both arms of a T maze, a rat would 
tend to spontaneously alternate routes over triais. If on the first trial 
the rat had entered the right hand arm of the maze, on the succeeding trial 
it would be inclined to enter the left, or opposite arm. This finding was 
later confirmed by Dennis (Dennis, 1935; Dennis & Sollenberger, 1934) who 
established that the frequency of this tendency to alternate was signifi- 
cantly greater than that of chance. A subsequent study by Heathers (1940) 
not only demonstrated that rats tend to avoid repeating a maze choice just 
made but also that this tendency dissipates progressively over time. 

Historically, a number of alternative explanations have been offered 
for spontaneous alternation behavior: 

Reactive Inhibition. The findings of Dennis and Heather prompted Solomon 


(1947) and Zeaman and House (1951) to attempt to assimilate spontaneous 
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within the Hullian theoretical model. In order to explain this phenomon 

they evoked Hull's concept of reactive inhibition. Hull (1943) speculated 
that reactive inhibition, which is similar in its effects to fatigue or 

pain, is generated whenever an organism makes a response and thus acts as a 
barrier to repetition. It dissipates with time and increases with the mag- 
nitude of the work required for each response. Zeaman and House hypothesized 
that when the rat made an initial right turn in the T maze, a certain amount 
Of reactive inhibition would become attached to the right-turning response. 
As a result, the left-turning response would now require the lesser effort 
and the animal could be expected to turn into the left arm on the next trial. 

Deductions based on Hull's theory include the reduction of alternation 
with time and, since reactive inhibition is a function of the amount of 
work, a relationship between alternation and the effortfulness of the 
response. The latter deduction was tested by Solomon (1948) who found that 
weights strapped to the backs of rats did not increase the frequency of 
alternation in a maze. 

Stimulus Satiation. Glanzer (1953a) conceptualized alternation as being a 
stimulus process rather than a response process. In his view, it is stimulus 
satiation which reduces the tendency to make a response leading to immediate 
re-exposure to a stimulus. Glanzer presented his basic theory in the form 
of a postulate: 

Each moment an organism perceives a stimulus-object or 

stimulus objects, A, there develops a quantity of stimu- 

‘lus satiation of A. 

Because stimulus satiation inhibits the organism's tendency to respond 
to a stimulus to which it has very recently been exposed, this concept has 
been labelled stimulus inhibition in line with Hull's reactive inhibition. 
Like reactive inhibition, stimulus satiation dissipates with time but Glanzer 


would not predict a relation between alternation and amount of work. 
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The results of two studies (Montgomery, 1952; Glanzer, 1953b) provided 
evidence that supported Glanzer's interpretation of spontaneous alternation. 
Both Montgomery and Glanzer demonstrated that it was the arms of the maze 
that were being alternated rather than the right-turning and left-turning 
responses. A cross(+) maze, constructed so that an arm could be blocked off 
in order to form a conventional T maze, was used in these experiments. The 
rat was started from opposite arms on alternate trials. This procedure had 
the effect of pitting stimulus and response processes against each other. 

It was found that when the rat entered from one side of the maze and turned 
into the right arm, it would tend on the second trial entering from the 
opposite side of the maze, to repeat the right turning response which would 
lead it into the previously unentered arm. Clearly, the animals were alter- 
nating stimuli rather than responses. 

Additional evidence for Glanzer's theory was supplied by Kivy, Ear] 
and Walker (1956). In this experiment rats were permitted to explore the 
choice point of a T maze but were prevented from entering either arm by a 
transparent glass partition. During the exposure trial both arms of the 
maze were black. On the subsequent choice trial in which one arm of the 
maze had been changed to white, the animal tended to enter the arm which had 
been changed. 

Stimulus Change. In 1956 Dember conducted an experiment which presented some 
difficulty for the stimulus satiation formulation. Rats were allowed to 
explore the choice point in a T maze in which the arms were blocked off by 
glass partitions as in Kivy, Earl and Walkers' study. However, during the 
exposure period in this experiment one arm of the maze was black and the 
other was white. On succeeding trials, the rat, faced with a choice between 
two stimuli for which it was equally satiated, tended to enter the arm which 


had been changed either from black to white or from white to black. Dember's 
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finding cast doubt upon the adequacy of the stimulus satiation concept 
because this result could not be predicted on the basis of Glanzer's theory. 
In attempting to integrate the studies involving exploratory behavior or 
novelty, Dember (1961) proposed that these are all cases of the organism 
seeking stimulus change. Alternation represents, in simple form, the basic 
characteristic of motivated behavior which is the “optimization of amount 
of stimulus variability or complexity." 

"Curiosity" Drive. Yet another view of the motivational determinant of 
alternation was proposed by Montgomery (1952) who speculated that alterna- 
tion was a special case of exploratory behavior instigated by a curiosity 
drive. Accordingly, exploration is elicited by novel stimuli, the strength 
of the drive being a decreasing function of time of exposure. Alternation, 
therefore, can be explained in terms of relative novelty. The exploration 
of one arm of the maze reduces its novelty so that on the succeeding trial 
the animal will prefer the more novel alternative. 

In 1958 a study was undertaken by Miles which was designed to discover 
if learning for exploratory and manipulable incentives could be demonstrated 
in the absence of prior association of these activities with drive reduction. 
Kittens were used as subjects in this experiment and their past history was 
controlled so that neither exploratory nor manipulatory behavior was asso- 
ciated with a reduction in drive. It was observed that, while eating, the 
kittens did not handle either the food or the food dish which was promptly 
removed after each feeding. The kittens were then trained in a Y maze ona 
position habit with manipulable objects as incentives. After removal of the 
incentives from the maze, the subjects exhibited a typical extinction 
function. Moreover, with the food dish present as an incentive in one arm 
of the maze, the kittens learned to reverse their original position habit 


by entering the other arm for a reward condition which allowed them to 
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explore the room for a short time. Thus the kittens learned a reversal 
habit in order to explore the room when this reversal was opposed by a 
strong acquired reward, the food dish. 

The results of Miles’ experiment led to consideration of exploratory 
behavior as being autonomously motivated and lent credence to Montgomery's 
notion of a curiosity drive which is elicited by novelty and is independent 
of secondarily derived incentives. 

Novelty reduction is essentially similar to stimulus satiation but the 
concept of a curiosity drive is one that has been widely criticized by drive 
reduction theorists. Their basic objection to this formulation is that 
drive is alternately raised and lowered by exposure to the same novel 
stimulus, an eventuality which cannot be readily accounted for by traditional 
drive theory. 

Traditional drive theorists have argued that, according to the curiosity 
drive formulation, novel stimuli are both drive producing and reinforcing. 
Thus, it may be concluded that novel stimuli are unique among reinforcers 
in that their reinforcing effects are obtained through an increase in drive. 
Because drive theory is committed to the position that only a reduction in 
drive can be reinforcing, the assumptions of a curiosity drive, as proposed 
by Montgomery, are untenable for these theories. 
"Boredom" Drive. It was Myers and Miller (1954) who introduced the notion 
of a boredom drive. They suggested that homogeneous or monotonous stimula- 
tion produces a drive which may be reduced by sensory variety. In effect, 
these authors ascribe drive inducing properties to stimulus satiation and 
have elevated satiation to the status of a motivational construct within 
the framework of traditional drive-reduction theory. 

In support of their interpretation, Myers and Miller reported an experi- 


ment in which they demonstrated that physically satiated rats will learn a 
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bar pressing response in order to open a door leading from either a black to 
a white compartment or from a white into a black one. These investigators 
speculated that exposure to the original compartment produced a boredom 
drive which motivated the bar pressing behavior resulting in the reinforce- 
ment provided by the novel compartment. 

However, although both the experimental operations and the results of 
the Myers and Miller study conformed to the drive-reduction paradigm, some 
theorists have rejected this motivational model and have cited the findings 
of other studies in the area to justify their position. For example, Harlow 
(1953) found that monkeys would work for long periods of time solving 
puzzles requiring them to release a pin in order to lift a hasp from a 
staple and to remove a series of hooks from a corresponding set of eyes. It 
appeared that the animals would perform these tasks under the influence of 
the high level of stimulation produced by the performance of the necessary 
manipulations and with no reward other than the reinforcement intrinsic to 
the operations involved. 


Optimal Stimulation. Rejecting the principle that drive reduction is an 


essential feature of learning, Leuba (1955) proposed that the reduction of 
drive is but one subordinate component of a more general principle which he 
termed “optimal stimulation." Accordingly, the optimal level is achieved by 
means of behavioral responses which "when overall stimulation is low, are 
accompanied by increasing stimulation; and when overall stimulation is high, 
those which are accompanied by decreasing stimulation." 

Optimal Arousal. A physiologically oriented theory, essentially an exten- 
sion of Leuba's position, was introduced by Hebb (1955). He suggested that 
the total stimulation to which an organism is exposed affects behavior through 
the medium of sensory feedback from the cortex which activates the arousal 


system located in the brain stem. Because Hebb conceptualized arousal as 
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being solely an energizer to which he ascribed no cue function, he equated 

the organism's level of arousal with its state of general drive and thus, 

for him, these two constructs were interchangeable. 

Following Leuba, Hebb proposed an optimal level of arousal representing 
the degree of arousal (or drive) that is most conducive to learning. Con- 
sequently, he concludes that, ". . . at low levels an increase of drive 
intensity may be rewarding, where at high levels it is a decrease that 
rewards. " 

Optimal Activation (Arousal). In 1961 Fiske and Maddi published a general 

theory of motivation in which they made extensive use of the concepts 

developed by Dember, Leuba and Hebb. According to Fiske and Maddi, stimulus 
variation has an arousing effect upon the organism. This arousal is acti- 
vated by the impact of the stimulus and the impact is a function, not only 
of the variation provided by the stimulus, but also of its intensity and its 
perceived significance. Impact producing stimulation may come from extero- 
ceptive, interoceptive or cerebral sources. 

Fiske and Maddi postulated three aspects of stimulus variation: 

1) A stimulus can differ from the preceding one and the larger the differ- 
ence the greater will be the impact from this source. 

2) A stimulus can be novel. However, novelty should be regarded as rela- 
tive because very few stimuli are entirely new or strange. Novelty 
results from the extent that a stimulus differs from the total range of 
previously experienced stimuli and is also dependent upon the length of 
time which has elapsed since the previous experience. 

3) A stimulus can depart from some pattern or regularity. This departure 
from regularity produces unexpedtedness being related to the strength 


of the expectancy built up by prior experience. 
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These three aspects of stimulus change involve differences in either 
meaning or intensity. Therefore, total stimulus impact includes all three 
sources of impact and their interaction. 

Fundamental to Fiske and Maddi's theory is the concept of an optimal 
level of activation (arousal). Thus, when these authors assert that both 
increases and decreases in arousal may be reinforcing (depending upon the 
individual's level of stimulation and arousal) they are joining Leuba and 
Hebb in their deviation from the traditional drive-reduction-reinforcement 
model. 

The foregoing account has been a brief outline of the evolution of some 
of the experimental work and theoretical speculation which was to influence 
the development of the two major theories in the area of exploration with 
which this paper is primarily concerned. 

Berlyne's Two Factor Theory of Exploration 

Initially, Berlyne (1950; 1955) dealt with exploratory behavior as 
part of a general plan to extend Hullian principles into the area of 
perception. The two major postulates of his system were: 

1) When a novel stimulus affects an organism's receptors there will occur 
a drive-stimulus producing response called curiosity. 

2) As a curiosity arousing stimulus continues to affect an organism's 
receptors, curiosity will diminish. 

The process hypothesized by Berlyne takes place under the Hullian model 
of extinction with both reactive inhibition and conditioned inhibition being 
generated. Thus a novel stimulus evokes a response which leads to a drive- 
stimulus and with continued exposure extinction will occur. 

Berlyne (1960) regarded the curiosity drive as having reference to a 
wide range of behavioral events for which no specific biological function 


could be identified. In his view, this drive state is induced by experienced 
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uncertainty resulting from insufficient information in a given environmental 
situation. 

In 1963 Berlyne presented a systematized theory of behavior which incor- 
porated the concept of optimal arousal within its motivational framework. 
Like Fiske and Maddi, he proposed that behavior is directed toward main- 
taining an optimal level of arousal, this level being determined by the 
impact of the stimulation to which the organism is exposed. For Berlyne, 
stimulus impact is a function of both the novelty and intensity of the 
impinging stimulation. 

However, there is a critical difference between the theoretical positions 
of Fiske and Maddi and Berlyne with respect to the concept of arousal or 
drive. Whereas Fiske and Maddi concluded that both increements and decre- 
ments in drive level could be reinforcing, Berlyne handled arousal within 
the traditional Hullian drive reduction paradigm. With ‘his proposal that 
arousal is a U-shaped function of stimulus impact, Berlyne was able to show 
that both high and low values of stimulus impact could produce high arousal 
or drive (see Figure 1). 

On the basis of this hypothesized relationship between drive and 
stimulus impact Berlyne (1963; 1965) has developed a two-factor theory of 
exploratory behavior based on a distinction between specific and diversive 
exploration. 

Diversive exploration is likely to occur when an animal has spent some 
time in dull or monotonous surroundings and thus diversive exploration has 
the function of ". . . introducing stimulation from any source which is 
‘interesting’ or ‘entertaining'." In this connection, Berlyne speaks of an 
aversive condition of "boredom" which may motivate the individual to seek 


out diversive stimuli and which may be reinforced by this type of stimulation. 
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Specific exploration, on the other hand, is behavior which is aroused 
by an aversive condition which Berlyne refers to as "perceptual curiosity." 
This condition is induced when perception of a sector of the stimulus field 
leaves the organism in a state of uncertainty with regard to its character- 
istics. Specific exploratory responses have the aim of providing additional 
information through the prolongation or intensification of stimulation from 
particular sources which are relevant to the stimulus field. 

According to Berlyne, the primary determinants of specific exploration 
are a class of stimulus properties described by the terms, 'novelty', 
‘change', ‘surprisingness', ‘incongruity’, ‘complexity’, ‘ambiguity', and 
‘indistinctness'. He refers to these as collative properties because they 
all depend upon collation or comparison of information from different 
stimulus elements and all involve subjective uncertainty which can be des- 
cribed in information-theoretic terms. Berlyne points out that this kind 
of uncertainty is a function of subjective "probabilities" and should not 
be confused with the objective probabilities of information theory. 

For Berlyne, conflict is the essential feature underlying the motiva- 
tional effects of the collative variables. Perception of a collative 
stimulus simultaneously instigates at least two incompatible response ten- 
dencies. It is the conflict produced by the activation of these mutually 
inhibitive responses which generates the drive for specific exploration. 
Subsequent exploration serves the function of resolving conflict-induced 
uncertainty through the receipt of information leading to the emergence of 
a prevailing response. 

In 1957, Berlyne empirically demonstrated that the conflicting elements 
in surprising and incongruous stimuli could evoke ‘perceptual curiosity’ as 
measured by the number of instrumental responses performed in order to 


obtain a series of brief exposures to stimuli with these characteristics. 
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In this experiment human subjects were seated in a darkened room facing a 
tachistoscope. Depression of a finger key resulted in a brief (.14 sec.) 
exposure to a stimulus card and the number of key presses to view a parti- 
cular card was assumed to reflect the intensity of the drive aroused by 

the stimulus figure pictured on the card. Berlyne found that when a single 
stimulus card combined two properties which the subjects had learned to 
regard as incompatible (incongruity-conflict), the mean number of responses 
for exposure to cards of this type was significantly higher than for cards 
depicting congruous figures. Also, there were significantly more responses 
made for cards which failed to confirm expectations produced by exposure to 
preceding cards (surprise-conflict). 

In a later series of studies, (Berlyne, Craw, Salatapek & Lewis, 1963; 
Berlyne & Lewis, 1963; Berlyne & McDonnell, 1965) Berlyne and his associates 
showed that arousal, as measured by EEG frequency and GSR magnitude, was 
positively related to collative variables such as novelty, surprisingness 
and incongruity. Because Berlyne (1960; 1963) has equated arousal with the 
energizing aspect of drive, these studies provided additional evidence that 
the collative variables are drive inducing. 

With respect to perceptual curiosity, the drive elicited by collative 
stimulus properties is considered to be specific in character because it is 
directed solely toward the acquisition of that particular information which 
has the capacity to relieve a conflict-produced uncertainty. When conflict 
is unduly high other forms of behavior such as flight or withdrawal may be 
exhibited, but when conflict is moderate in intensity the preferred mode of 
conflict diminution will be specific exploration. This tendency to explore 
is especially compelling in the case of human beings in whom ". . . symbolic 


representations of stimulus patterns are apt to linger after they have left 
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the stimulus field and to prolong any disturbance to which the stimulus 
pattern gave rise." 

The goal of specific exploration is the reduction of perceptual conflict 
by means of a modification of cognitive structure which leads to the recogni- 
tion, classification or categorization of a stimulus complex. This struc- 
turai reorganization ensues when exposure to new information results in a 
resolution of the incompatibility of the conflicting responses, to the 
introduction of a novel response which is stronger than the competing ones, 
or to a strengthening of one of the conflicting responses in relation to the 
others. Thus specific exploration may be viewed as sharing common charac- 
teristics with decision making and other problem solving behaviors. 

It is evident that when Berlyne ascribed aversive qualities to mono- 
tonous surroundings he is aligning himself with the ‘stimulus satiation’ 
theorists - Glanzer, Myers and Miller - but when he discussed specific 
exploration he places himself within the ‘curiosity’ camp with Montgomery, 
Butler and Harlow. It is this latter position involving the concept of 
perceptual curiosity that has been criticized by Fowler (1965) who objected 
to Berlyne's formulation on two counts: "One could argue, then, as Berlyne 
has, that novel, unexpected, and/or perceptually ambiguous stimuli first 
raise and then reduce drive, the two processes of drive induction and then 
reduction (reinforcement) taking place in immediate succession. Unfor- 
tunately, there are two difficulties inherent in this position; first, for 
the conceptualization to be meaningful and thus assessable, reference must 
be made to the two processes in contexts that are clearly separable and 
definable as such in terms of specific operations, but this would seem 
virtually impossible; secondly, by assigning drive-inducing properties to 


novel, unexpected or ambiguous stimuli, there appears to be no clearly 
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discernible basis for predicting exploration because it logically follows 
that the animal may reduce its curiosity drive by simply turning away from 
these stimuli rather than exploring them." 

Fowler's Single Factor Theory of Exploration 

Fowler's theory represented an attempt to explain exploratory behavior 
exclusively in terms of the drive reduction model. Fowler (1965; 1967) 
rejected Berlyne's distinction between specific and diversive exploration. 
For him, all exploration is diversive in character and is motivated by a 
‘boredom' drive arising from stimulus change deprivation. By taking this 
position, Fowler avoided the necessity for ascribing both drive-reducing 
and drive-inducing properties to the same novel stimulus and made it possible 
to account for exploration within the framework of traditional drive reduc- 
tion theory. 

Expanding upon Myer and Miller's concept of a ‘boredom' drive, Fowler 
theorized that boredom motivation may be defined in terms of the length of 
time that the organism is exposed to a relatively unchanging stimulus 
condition. 

Curiosity, on the other hand, is the organism's learned ‘anticipation’ 
of the novel or unfamiliar stimuli that it experiences upon performing some 
instrumental response. Thus 'curiosity' is an incentive-motivational 
construct which may be defined in terms of the magnitude of the stimulus 
change for which the animal previously responded and is classically condi- 
tioned in the same manner as the fractional anticipatory goal response of 
Hull (1953) and Spence (1956). 

For Fowler, there is no intrinsic difference between the mechanisms 
underlying exploration and those involved in appetitive and escape behaviors. 


The presence of food elicits the response of eating in the hungry animal; 
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intense stimulation; e.g., shock, induces withdrawal or escape reactions and 
similarly, a change in stimulation evokes the consumatory response of ex- 
ploration. Also, just as increasing amounts of food and greater intensities 
of shock elicit, respectively, more salivating, chewing and more vigorous 
escape activity, so do greater changes in stimulation induce more responses 
such as ‘orienting to, attending to, and perceptually ingesting stimulus 
change'. However, Fowler imposed a limit upon the magnitude of the change 
which would be effective in producing investigation. He pointed out that 
change in the direction of too great intensity or too much novelty may 
result in fear reactions and, consequently, would at least temporarily, not 
be conducive to exploration. 

When Fowler included ‘perceptual ingestion' as comprising one aspect of 
the consumatory response to stimulus change he did not elucidate upon the 
specific meaning of this term. In his 1965 paper Fowler related exploration 
to information theory by stating that, "The picture is one of the organism 
needing, seeking, and processing information, not in the sense of receiving 
signals or stimulus input, but in the full theoretical sense of the word." 
This statement indicated that he had made entropy, or the reduction of 
uncertainty, the goal of exploration and this view moved his theoretical 
position closer to that of Berlyne. However, in a later and more extensive 
article (1967), Fowler made no reference to information theory and did not 
attempt to accommodate this conceptualization within his subsequent formu- 
lation. 

In this later article, Fowler described four experiments in which he 
undertook to identify and investigate the relationships among some of the 
motivational variables associated with exploration. In addition, he hoped 


to demonstrate an integrating principle which would link studies such as 
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those of Butler (1957) and Fox (1962), which showed that the rate of res- 
ponding for visual incentives was positively correlated with the duration 
of visual deprivation, with the studies of other investigators (e.g., 
Henderson, 1953; Stewart, 1960) who had found that the frequency of res- 
ponding for changes in light illumination would increase correspondingly 
with heightened intensities of illumination. 

Fowler was particularly interested in determining the effects of short 
term stimulus change deprivation upon exploratory activity. His speculation 
that short term satiation is a relevant variable was based on an alternation 
study by Glanzer (1953) who reported that when rats were exposed to one arm 
of a T maze and then were permitted to choose between the two arms on the 
next trial, the tendency to alternate arms is greater if the time of exposure 
to the initial arm is for 15 or 30 minutes rather than for only one minute. 

Fowler's first experiment was an attempt to discover whether the concept 
of an exploratory drive could be operationally defined in terms of the dura- 
tion of exposure to a stimulus complex prior to the opportunity for explora- 
tion of a relatively novel stimulus situation. The equipment utilized in 
this study consisted of two compartments joined by a runway. Rats were 
confined in the first compartment, which was painted black, for either 1, 3 
or 7 minute periods. They were then released and allowed to explore the 
second compartment which had white side panels, for periods of either 0, 1 
or 3 minutes. As predicted, Fowler demonstrated that longer exposure periods 
in the start compartment produced faster runway performance whereas more 
extensive exposure to the relatively novel goal surround resulted in 
progressively slower running speeds. However, in assessing the results of 
this experiment he concluded that confinement per se could have accounted for 


the obtained differentials in running speed. 
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In his second experiment, therefore, Fowler sought to avoid the possible 
confounding effects of confinement by holding exposure time in the goal 
compartment constant for all the animals over all trials. In this study, 
after an initial exposure of either 3 or 7 minutes in a black start com- 
partment rats were permitted to explore, for one minute, a goal compartment 
which differed in brightness from the first compartment, the difference being 
varied across groups. Results indicated that running speed was positively 
related to start compartment exposure time, to increasing goal brightness and, 
consequently, to the magnitude of the difference in brightness between the 
start and goal compartments. 

Fowler interpreted the findings of these first two experiments as pro- 
viding a basis for defining stimulus exposure as a drive inducing operation 
and for defining brightness change as an incentive operation. As a conse- 
quence, his third study was primarily concerned with evaluation of the pre- 
sumed motivational or “performance” aspect of these variables. In order to 
test the effects that alteration of drive reinforcement conditions would 
have upon performance, he independently switched, late in the runway training 
of different groups of rats, either the start-exposure or goal-brightness 
condition to which they had been subjected earlier in their training. It was 
found that changes in training conditions produced rapid shifts in runway 
performance which were appropriate to the newly imposed training conditions. 

Fowler's final experiment was designed to examine the effects on runway 
performance of the differences between the brightness of the start compart- 
ment and the rats' rearing and maintenance cages. He found that by the end 
of training, running speed was independent of prior rearing brightness but 
that runway performances corresponded to the degree of brightness similarity 


between the maintenance cage and the start compartment from which the rat was 


2 


vars we ba satite | Me 


isl orion’ ‘2B baege ont Ses seat © testuceh quan 
7 ONG. peor ing td hed pba eas 1a nod jon sani i aT 


AND weeded abana! ad ‘Sonneries! ant id tis thos an a 
ei de Riri valde ows seit s2ont 7a eye f " 
ngage, omboubat ovate B26 2 ticOuKs ‘patie siigittap, te ate 
“atio 8.BA shorita’ ry qifinis yh tii #4) ares ‘Bairderxa\gnhatt 
“ong, aid to nokb av fey & ‘hy hanveon> ghey lg’ 2h wha writes 
ot vonity rh epiyatiey, me: % Fo dasdes, eames 40. tang — 7 
btaiging itt tone dvonaie ‘ayia Yo Mor smelt” "Sanne soot 
onahrk ers aun oft: it Stel basta he lsiotyreqeit bi asin | 
_ Sean 40 oitiedaie'-# tad) Bti3, acts: eee y VG anuony , vi 
euett Binh had Yreat at 1st [yas bobaide need ibe Vertty Hott ~ 
Naw Lo eerie brosy a atiol rtbie DAA Tee at eaentd 9 
sanete thus piehihans beeaqinr viwen dele a3 93 sy rasriags array sat 
Nowe AO: atone ony, on tn6xa od Danteeh aN Pnest-iaeng a 
‘ad hieqiad> | rade BNI to aeanirighad att, ‘eg eaorleneatth, ony 8 
tng: eri xe deel binio’t oH. «Papo! otnaneghen brs: pulanes lee 
dad eetnatyt is ay nah ‘ofa acy Snsbanebat Ng bing sas Pr 


. wttatini: dented Ao sips ay, of Debra ee of vig : . 
| bidiahad oa me Sind aie rae ba eee 


he 

0 ‘ A : . . 
A is ; eh ’ “> eae, 
a Vi hey ee fin ae ean 


20 


run. This finding led Fowler to the conclusion that ". . . performance 
instrumental to a change in stimulation is dependent not only on the simi- 
larity and duration but also the recency, or temporal proximity, of those 
stimulus conditions to which S is exposed prior to its exploration of the 
novel or changed stimulus condition.“ 

Specific predictions based on Fowler's theory are derived from his 
formula adapted from Spence (1956): 


N Tes Pas Ce, Mc Tes Ne 
Resa ue D » pe bor. 


R - strength of the tendency to respond 

H - function of the number of training trials (N) 

I - relates positively to the riumber of non-reinforced training 
trials and possibly to the delay in reinforcement following 
response evocation 

D - Drive is operationally defined as an increasing monotonic function 
of the time or length of S's exposure (Tg) to the stimulus condition 
that antedates or is concommitant with the observed response. D 
includes an additional parameter of exposure (P,) to the observed 
response. An additional determinant of D is the constancy of S's 
exposure condition (Cave The satiation-drive effect relates posi- 
tively to the constancy or homogeneity of S's condition of 
exposure 

K - Incentive motivation is operationally defined in terms of the 
magnitude of the change in stimulation (M.) that is made contin- 
gent upon the observed response. Value of K is also determined 
by the length of S's exposure (T,) and the number of trials on 


which a change is provided (N.). 
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Fowler's definition of ‘curiosity’ as the animal's conditioned antici- 
patory reaction to stimulus change reward (ne) provides the mechanism by 
which K exerts its influence upon the instrumental response which leads to 
stimulus change. 

This construct also provides the basis for proposing a general 
‘curiosity' factor. Fowler stated, “With the curiosity construct given 
reference in the present formulation to the animal's acquisition of a con- 
dition of object-specific anticipatory reaction, it should not be overlooked 
that the animal's previous history may be replete with conditioned antici- 
patory reactions of orienting to and perceptually attending to each and 
every novel or changed condition experienced. Thus, it may well be that, 
as a result of the animal's continuous encounter with stimulus variation 
(literally a change at every turn) an anticipatory investigatory reaction 
is conditioned generally in the manner of a learning set." Consequently, Fowler 
is able to account for exploratory behavior which may occur in the absence 
of conditions which produce boredom. 

The Present Study 

The primary objective of this study is to test differential hypotheses 
derived from the theories of Berlyne and Fowler. For purposes of prediction 
the critical dissimilarity between the two formulations lies in the drive 
properties of the perceptual curiosity and stimulus satiation conceptual iza- 
tions. 

According to Berlyne, when perceptual curiosity is aroused by a stimulus 
pattern, only the recipient of information relevant to that specific 
stimulus configuration is reinforcing. Furthermore, although perceptual 
curiosity eventually dissipates with time, the perceptual conflict may 


endure in symbolic form for some unspecified period. 
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Berlyne's assertions lead to the following expectations: 
Hypothesis I 

When subjects are exposed to an incongruous stimulus configuration per- 
ceptual conflict will be generated. When this exposure is for a brief period 
and the subjects are then given an opportunity to view the same stimulus it 
is predicted that indicators presumed to measure drive will reflect a decided 
preference to view the same stimulus configuration in order to reduce per- 
ceptual conflict. On the other hand, when subjects are exposed for an 
extended period of time to an incongruous stimulus configuration, it is 
predicted that perceptual curiosity will be resolved and that they will then 
prefer to view a different incongruous stimulus. 

For Fowler, the relevant variables underlying the tendency to explore 
are the length of time that an organism has been deprived of stimulus change 
and the anticipated magnitude of change in stimulation that is made contin- 
gent upon the instrumental response. Fowler's formulation leads to the 
following expectations: 

Hypothesis I] 

It is predicted that when subjects are briefly exposed to an incon- 
gruous stimulus complex, measures of drive will reflect a weaker preference 
to view a different incongruous stimulus than when exposure to the initial 
stimulus is an extended one. 

However, because some increment of satiation is built up over time, 
Fowler's theory provides no foundation for predicting that the subject would 
prefer to view the same stimulus complex after either the brief or the 
extended pre-exposure periods. 

Therefore, the major conflicting predictions originating in the theories 


of Berlyne and Fowler are concerned with subject preference for either same 
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or for different stimulus viewing following brief initial exposure to an 
incongruous stimulus. 
Closure 

It was the Gestalt psychologists who first drew attention to a pheno- 
menon of visual perception which they termed ‘closure’. They were referring 
to the tendency of an individual to recall an incomplete configuration, such 
as a circle with a missing section of contour, as having been nearly intact 
than was actually the case. This effect was stated as a principle of per- 
ceptual organization by Koffka (1935) who wrote, “Closed areas are more 
stable and therefore more readily produced than unclosed ones." 

It is important to be aware that, originally, closure was operationally 
defined in terms of the tendency, in retrospect, to report a readily recog- 
nizable geometric figure as being closer to completion than, in fact, it 
was. This type of visual closure was essentially a form of optical illusion 
in which the recollection of the figure did not match the actual repre- 
sentation but was influenced by the subject's anticipation based on prior 
knowledge of the appearance of the completed figure. 

The standard tests which have subsequently been developed to investi- 
gate the phenomenon of closure have required the identification of an 
incomplete depiction of a complex stimulus configuration. Although the 
possibility of an illusory component cannot be entirely dismissed, this 
ability, for the most part, requires the subjects to perceptually organize 
the given elements of the stimulus in such a way that an inference may be 
made as to the nature of the missing cues. Consequently, closure has been 
operationally redefined in terms of the ability to correctly label an 
‘incomplete configuration. 


The first widely used test designed to measure closure tendencies was 


f 
<i 


geri aie Her ele’ 
flawe sidt decahisi nga ade nai tis Theast 
“sont Vinee — ontyen) eB nA to 
“1g 0 aiaraaing bam toot ne aw # | 
Bratt ie 28on iy tzoT o” Wbtbeve ede ‘aay iaves Gaia 
aun bac of onl ters eb ithe snail 
amen ean Biu20f9 iitheltopie teh ies oa ota nid ils 
josey. vii baat '5 toca go .dasuzoidey ut tatigbrls ond ha zory fn 
St SHY ch ist) neibalnie saepr anna! heise) Stel 
nohevh ly. [aot do 4 Hit EB Uintinates, | aeiv smi ta eu vy vo so 
aaa Feu tas, Sis lAatvo abaya os %: panini 
von tio bead aoFestt: bya 2 “ater #% sir Bs out TOr iw 9 
| ott reradiines Sit Fo ane 6S0G8) ms ‘ 
ere 63 ven év6h ndad «ra buonalia shail He ares ail a 
oe to tdatds Bets nabr ont a evar) = aes f 1¢ nen: ont ay 


Ay , 


, al ie inetd Herp thee Auten a te) note 


= - 


) | eta” cbabeinet bid fatine od aera v wraeuhht vot 


y 


sais aus he agama) ‘ i cal iain Ta ead 
| ao 
prt orntd -y 2h end 


a a “0 eat ns a pre's at ‘to av Ms 


a: Boo ‘wih gpa 6 - at, ei 
Pl Se _ ae re hoi i), 


ae iy ae 


ad. soph ns: aie Ls ) +40; Aes 


~ 


1p) W My 


24 


introduced by Street (1931). The Gestalt Completion Test requires identi- 
fication of the subject matter of a series of pictures in which some 
relevant, distinguishing details have been omitted. This test, or varia- 
tions thereof, has since been employed as a measure of visual closure 
ability in most of the studies in the area up to the present time. 

Thurstone (1944) revised Street's Gestalt Completion Test and included 
the revision in the test battery which he developed for use in his factorial 
analysis of perception. Two factors emerged from this analysis which 
Thurstone identified as flexibility of closure and speed of closure and 
which he subsequently added to his inventory or primary mental abilities. 
These factors were also isolated by Bechtoldt (1947), Botzum (1951) and 
Pemberton (1952a) and were described by Botzum as follows: 
Flexibility of closure - Facility in organizing simultaneous visual con- 
figurations under the distraction of continuing activity. 
Speed of closure - Facility in restructuring perceptual material possessing 
a weak intrinsic structure. 

Both Botzum and Pemberton found a positive relationship between 
flexibility of closure and measures of analytic and deductive reasoning 
but speed of closure appeared to be a purely perceptual factor. Support 
for this conclusion was provided by Mooney (1957) who discovered that 
closure ability in children was independent of age. On the other hand, a 
study by Pemberton (1952b) yielded a positive correlation between speed of 
closure and certain personality traits. She reported that people with high 
closure ability tended to be tidy and systematic and that they were inclined 
to avoid ambiguity. 

In 1951, Mooney and Ferguson constructed a paper and pencil test of 


visual closure which represented a development of the test originally 
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created by Street. The items were similar to the ones used by Street but 
the essential structures of many of the incomplete figures were more diffi- 
cult to apprehend than those of previous tests. Consequently, Mooney and 
Ferguson found striking differences in perceptual closure ability. These 
authors concluded that, "These closures appear to be instances of simple 
insight at the perceptual level. They cannot be ‘reasoned out', nor is 
there any device whereby they can be willfully effected. An ‘insight! comes 
Or it does not; it may come at once, in one instance, or belatedly in 
another. " 

With reference to Berlyne's theory, as previously speculated, when 
subjects are permitted to view an incongruous stimulus for a brief period 
of time, perceptual conflict will be generated, not only by perception of 
its incompatible components, but also by the brevity of the exposure. That 
is, it would be anticipated that, during a very brief exposure period when 
the subject is limited to a mere glimpse of the stimulus configuration, 
there would not be sufficient time for him to fully perceive all of the 
relevant cues associated with identification of the stimulus. The subject's 
perceived information regarding the incongruous figure could, in a sense, 
be conceptualized as being ‘incomplete’. Thus, his situation would be 
somewhat analogous to that of a subject required to recognize the subject 
matter of a stimulus configuration in which some of the identifying cues 
had been omitted. 

It is the secondary purpose of this study to examine the possible effects 
of high and low closure ability upon performance in the various experimental 
conditions. If closure is related to efficiency of perceptual organization 
it may be speculated that the perceptual conflict aroused by incongruous 
visual stimuli would be more speedily resolved in subjects with high 


“closure ability. 
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METHOD 

The present research was comprised of two experiments. The essential 
difference between them hinged upon the subjects! freedom to choose a 
particular stimulus for viewing. In Experiment I, following initial 
exposure to an incongruous stimulus, subjects were either re-exposed to the 
same stimulus (“Same-Condition") or were shown a different incongruous 
stimulus ("Different-Condition") depending upon the experimental condition 
to which they were assigned. Thus, these subjects had no part in the 
selection of the second stimulus. In contrast, in Experiment II, after the 
initial exposure to an incongruous stimulus, each subject had the choice of 
viewing either the same stimulus or a different incongruous stimulus. 
Subjects. Fifty subjects participated in this study, 32 male and 18 female 
Students at the University of Alberta who volunteered as subjects in order 
to meet requirements for an introductory course in psychology. Students 
indicated their willingness to take part in the study by writing their 
names, telephone numbers and a preferred date and time for testing ina 
booklet provided for this purpose. Of the total sample, 40 served as 
subjects in Experiment I and 10 as subjects in Experiment II. Half of the 
subjects in Experiment I were randomly assigned to the "Same-Condition" and 
the other half were assigned to the "Different-Condition." Randomness of 
assignment to conditions were achieved by writing the numbers from 1 - 40 
On separate pieces of paper and placing them in a container in which they 
were thoroughly mixed. Twenty numbers were then drawn and matched with the 
order of subject appointments. For example, the number 8 would represent 
the eighth subject scheduled to come for testing. The subjects whose 
positions in the appointment sequence corresponded to the 20 numbers drawn 


from the container were tested in the "Same-Condition" and the remaining 20 
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subjects in the “Different-Condition." For reasons which will be discussed 
later in this chapter, no such random assignment of subjects was necessary 
in Experiment IIT. The subjects in both experiments were tested indivi- 
dually in sessions which varied in length from 20 minutes to one half-hour 
and which took place in the morning, afternoon or evening at hours conven- 
jient to the subjects. 

Testing Room. Testing was conducted in a room, 9 X 10 feet, which contained 
two rectangular tables and three chairs (Figure 2). In order to control for 
variations in external conditions of light or darkness, the two windows in 
the room were covered by black, felt-like cloth. Visual difficulties 
presented in the adjustment from relative darkness to a brightly lit screen 
were overcome by dim illumination from an overhead flourescent lighting 
fixture with a single operative tube. 

Stimulus Slides. Sixty-four 2 X 2 in. coloured projector slides consisting 
of 32 different slides, each duplicated once, were utilized in this study. 
The 32 different slides were dantati ig assigned a number from 1 - 32 corres- 
ponding to the order in which they were drawn from a container in which they 
had been placed and shaken. 

The stimulus slides were developed from composite pictures pasted onto 
cardboard squares. The pictures were made up from cut-out parts of illus- 
trations of people, animals and objects. These various parts were recombined 
to produce incongruity which was manipulated to conform to Berlyne's (1957) 
definition of "incongruity conflict," described as being aroused by a 
stimulus pattern the elements of which the subject has learned to regard as 
incompatible. 

The conflicting characteristics of the stimulus slides fell into two 


general categories: (1) juxtaposition, e.g., a giraffe's head superimposed 
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upon a zebra's body; and, (2) distortion, e.g., a small chicken perched upon 
a large egg. Additionally, the depicted stimuli varied in complexity and 
degree to which their component elements were incompatible (see Appendix A). 
_ Apparatus. Two kodak carousel slide projectors, fitted with 5 in. lenses, 
were placed three feet apart on a table at a distance of 6 feet from a 40 X 
40 in. projector screen. They were positioned at a convergent angle so 
that both machines were focused upon the same central portion of the screen 
(see Figure 2). 

EXPERIMENT I 
Projector 1 - This projector was operated by the experimenter who pushed a 
button to present the initial slide in each series of two slide presenta- 
tions. The length of presentation of this slide was controlled automatically 
by a manually set timer. 
Projector 2 - This projector was operated by the subject by means of a hand 
control. When instructed to do so by the examiner, the subject pressed a 
button on the hand control in order to cause the second slide in the series 
to be projected onto the screen; his second button press caused the dis- 
appearance of that slide and the presentation of a darkened screen. The 
latter effect was created by projection of slides made of cardboard. Thus 
each alternate button press- caused the screen to remain dark during the 
interval between the stimulus presentations. 

During this inter-trial period, always 15 sec. in duration, the 
experimenter recorded (a) the length of time between the disappearance of 
the initial slide and the subject's first button press (latency); and, 

(b) the length of time between the subject's first and second button presses, 
that is, the length of time spent by the subject in looking at the stimulus 


(duration of viewing). 
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At the end of the 15 sec. inter-trial period, the experimenter pushed 
a button on Projector 1 to present the next slide and the above sequence 
of events was repeated. 
Timer - Button pressing intervals in Experiment 1 were measured by two 
Hunter interval timers, Model 111, (Timers 1 and 2) placed on the table 
between the two slide projectors. Both timers were regulated to provide 
four dial readings in units of 0.01 sec., 0.1 sec., 1.0 and 10.0 sec. 
_ They were wired together so that cessation of timing by Timer 1 would 
automatically activate Timer 2. Timer 1 was also connected to Projector 1 
and was activated by the termination of a projection from this machine. 
Timing ceased with the subject's first button press (latency) which had 
the effect of simultaneously activating Timer 2 and causing a slide to be 
PED Teehed by Projector 2. The second button press terminated both the 
timing period of Timer 2 (duration of viewing) and the slide presentation 
by the second projector. This sequence of events constituted one trial; 
recorded readings from the two timers provided the basic data for Experiment 
1. After the 15 sec. inter-trial period, when the experimenter pressed the 
button on Projector 1 for another slide projection, the time indicators on 
both timers returned to zero and the next trial was initiated. 

An automatic timing device was located on Timer 1 which could be 
manually set to regulate the duration of a slide projection from Projector 1. 
After the first trial, this timer was set by the examiner during the inter- 
trial period immediately before the initial slide projection. 

Definition of One Trial. In order to more clearly describe the experimental 
procedure, a definition of one trial is presented below. 
Each trial consisted of nine discrete events: 


1) Initial slide exposure 
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2) Termination of initial slide exposure 
3) Button press indicating desire to view second slide 
4) Automatic second slide presentation 
5) Button press indicating desire to terminate second slide presentation 
) Automatic termination of second slide presentation 
7) Fifteen sec. inter-trial interval 
) Recording of latency and duration data 
) Manual setting of automatic timer for duration of initial slide exposure 
Each subject was given a total of 16 trials. The first 4 trials were 
for the purpose of training the subjects on the experimental procedure. 
Only the data recorded for the remaining 12 trials was included in the 
statistical analysis. 

During Experiment 1 the subject was seated facing the projection screen 
with his back to the table on which the projectors and timers were located. 
He was positioned between the two projectors and directly in front of the 
timers which were screened from his view by an upright board. The experi- 
menter sat on the opposite side of the table directly behind the subject and 
facing the timer dials and the projection screen. This arrangement is more 
clearly illustrated in Figure 2. 

Instructions to Subjects. When the subjects came to the experimental room 
the examiner attempted to put them at their ease and informed them of the 
experimental procedure. The following instructions were given to the 
subjects assigned to the "Same-Condition:" 
| As you can see there are two slide projectors on this 

table. One of these projectors will be controlled by 

you. I am going to show you some slides each of which 

will appear on that screen (indicating screen) for 

either a brief or extended period of time. When the 

picture disappears you are to press the button on this 

hand control and the picture will re-appear and you can 


look at it for as long as you like. When the picture 
no longer interests you, press the button a second time 
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and the picture will again disappear. In a few seconds 
I will show you another picture and you are to do the 
same as for. the first picture. 

Before we begin I want to explain that the purpose of 
this experiment is to find out which pictures interest 
you the most. I assure you that this is not a memory 
test and you will not be asked any questions about 

the pictures either now or later. You are simply to 
look at them for as long as you find them interesting. 
Now, do you have any questions about what you are 
supposed to do? 

Information and instructions given to subjects in the "Different- 
Condition" in Experiment 1 took the same form as those for the "Same- 
Condition" except that they were told that the first button press would 
result in the appearance of a picture differing from the preceding one. 

Several of the subjects had some difficulty understanding the direc- 
tions and the examiner repeated them with demonstrations until the subjects 
were satisfied that they would be able to carry out the task requirements. 


Stimulus Materials: 


Paper and Pencil Test of Closure - Shortly before the scheduled date for 
the beginning of this study, it was decided to include a test of closure 
ability on the testing procedure. Because no standardized test was imme-~ 
diately available, a closure test was constructed by the following method: 
Sixteen illustrations of commonly observed objects were traced from 
a variety of sources and a certain amount of detail was then erased from 
each of the pictures. An attempt was made to arrange the incomplete 
pictures in the order of difficulty of identification. Sequence of diffi- 
culty was determined by the quantity of erased detail, the complexity of the 
depicted object, and by the experimenter's subjective judament (see Appendix 
B). 
In order to determine more precisely individual differences in the 


ability to identify the subject matter of these pictures, a time limit of 
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90 sec. was imposed for completion of the closure test. It was administered 
to all of the subjects in both Experiment I and Experiment II. Speed of 
closure was operationally defined as the number of correct responses (score) 
given by each subject. 

After the slide presentation trials were concluded, the subjects in 
were asked to seat themselves at the table where the closure test was placed. 
They were told: 

This is not an intelligence test but merely a test of 
your ability to identify the subject of an incomplete 
picture. There are 16 pictures in this test and you 
will have 90 sec. to try to guess what they are. You 
can do them in any order. When I say "Start" lift up 
the first page and write your answers on the blank 
lines under the pictures. 

When the subjects had either finished the test or used up the allotted 
time they were thanked for their cooperation and those who expressed curio- 
sity about the experiment were told that they would receive a full explana- 
tion of the study when all the data had been collected. 

Experimental Design. The primary design of Experiment 1 was comprised of 
two 4 X 2 X 3 factorials with two replicated and one non-replicated factor 


each. The variables of interest and their respective levels were: 
Independent Variables 

Duration of Initial Exposure - During the initial exposure period of each 
trial an incongruous stimulus configuration was presented to the subject for 
one of four different durations: (a) 0.1 sec.; (b) 0.2 sec.; (c) 5 sec.; 
and, (d) 10 sec. This represented the initial step in the sequence of 

steps which constituted one trial. For purposes of further reference, the 
0.1 sec. and 0.2 sec. exposures will be designated as the "Brief Initial 
Exposure Period" and the 5 and 10 sec. exposures as the "Extended Exposure 


Period." The four training trials consisted of one each of these initial 
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exposure periods. Each of the four possible durations of initial exposure 
was employed in three of the 12 experimental trials. | 
Exposure Series 1. The order of presentation of the four durations of 
initial exposure for the 12 experimental trials was randomized by means of 
a table of random numbers. The order of presentation corresponded to the 
sequencing of the digits, 1, 2, 5, and 0 as they occurred for the first 
three times in a row of numbers in the table. The following exposure times 


were then substituted for the digits: 


(a) 0.1 sec. exposure = 1 


(b) 0.2 sec. exposure = 2 


t 


(c) 5.0 sec. exposure = 5 
(d) 10.0 sec. exposure = 0 

Half (n = 20) of the subjects in Experiment I received the order of 
durations of initial exposure in Exposure Series 1 as shown in Appendix C. 
Of these 20 subject, 10 had been assigned to the "Same-Condition" and then 
to the "Different-Condition." 
Exposure Series 2. The order of presentation of the four durations of 
initial exposure for the 12 experimental triais in Exposure Series 2 was 
arranged to counterbalance Exposure Series 1. For each of the twelve trials 
a Brief Exposure Period was substituted for an Extended Exposure Period in 
Exposure Series 1 and an Extended Exposure Period was substituted for a 
Brief Exposure Period in the first series. 

This was accomplished by the substitution of: 
(a) 0.1 sec. exposure for a 10 sec. exposure 
(b) 0.2 sec. exposure for a 5 sec. exposure 
(c) 5.0 sec. exposure for a 0.2 sec. exposure 


(d) 10.0 sec. exposure for a 0.1 sec. exposure 
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Half (n = 20) of the subjects in Experiment I received the order of 
durations of initial exposure in Exposure Series 2 as shown in Appendix C. 
As for Exposure Series 1, 10 of these subjects had been assigned to the 
“Same-Condition" and 10 to the “Different-Condition. " 

Additionally, half (n = 10) of the subjects presented with each 
exposure series were shown slides #1 - #4 (training trials) and slides 
#5 - #16 (experimental trials); the other half (n = 10) were shown slides 
#17 - #20 (training trials) and slides #21 - #32 (experimental trials). 
Thus, in both Exposure Series 1 and Exposure Series 2 each of the stimulus 
Slides was presented for an equal number of Brief and Extended Exposure 
durations over the course of the experiment. Also, in both the "Same- 
Condition" and "Different-Condition"” each of the slides was presented for 
an equal number of Brief and Extended Exposure durations. 

Second Exposure Conditions - In the "Same-Condition," for half of the 
subjects (n = 10), both the Initial Exposure and the Second Exposure 
consisted of projections of slides #1 - #4 (training trials) and slides 

#5 - #16 (experimental trials). For the second half of the subjects (n = 10), 
both the Initial Exposure and the Second Exposure consisted of projections 

of slides #1 - #4 (training trials) and slides #5 - #16 (experimental 

trials). For the second half of the subjects (n = 10), both of the 

exposures consisted of projections of slides #17 - #20 (training trials) 

and slides #21 - #32 (experimental trials). (See Appendix D) 

In the "Different-Condition," for half of the subjects (n = 10), 
Initial Exposure consisted of projections of slides #1 - #4 (training 
trials) and slides #5 - #16 (experimental trials); the Second Exposure 
consisted of projections of slides #17 - #20 (training trials) and slides 


#21 - #32 (experimental trials). For the second half of the subjects in 
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this condition (n = 10), the order was reversed with the Initial Exposure 
consisting of the projection of slides #17 - #20 (training trials) and 
Slides #21 - #32 (experimental trials), the Second Exposure consisting of 
Slides #1 - #4 (training trials) and #5 - #16 (experimental trials). By 
means of this procedure each stimulus slide was shown an equal number of 
times in both the Initial and Second Exposure periods (see Appendix D). 
Dependent Variables 
Latency of Response - Latency was defined as the elapsed time between the 
termination of the Initial Exposure period and the subject's button press 
for viewing the second slide. For each of the four initial exposure periods 
there were three trials for which latency of response was recorded. Latency 
was the measure of response which was utilized in the first statistical 
analysis. The three observations for each of the exposure periods were 
analysed individually and constituted the three levels of the non-replicated 
factor in the factorial design. 
Duration of Second Exposure - Duration of the second exposure was defined 
as the timed interval between the subject's first button press for viewing 
the stimulus slide, his subsequent button press for stimulus cessation. For 
each of the four Initial Exposure periods there were three trials for which 
second exposure viewing time was recorded. Duration of Second Exposure was 
the response measure utilized in the second statistical analysis. The three 
observations for each of the Initial Exposure periods were analysed indivi- 
dually and constituted the three levels of the non-replicated factor in the 
second factorial design. 
Closure 

In Experiment I, an additional variable, closure ability was investi- 


gated by means of a separate factorial analysis of the data. Closure 
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ability was operationally defined by scores on the closure test previously 
described. Two 4 X 3 X 2 factorial designs, one for each of the two Second 
Exposure Conditions, were employed. These two designs were the same as 
those previously described except that two levels of closure ability were 
substituted for the Same and Di ferent Exposure Conditions in the analysis. 
The two levels of closure were, (a) High Closure as reflected by a high 
score on the closure test; and (b) Low Closure as reflected by a low score 
on the test. A high score on the closure test was defined in terms of a 
median split. That is, in both the Same and Different Exposure Conditions, 
the High Closure group consisted of those subjects who obtained scores 
above the median. Conversely, the Low Closure group consisted of those 
subjects who obtained scores below the median. Median scores were dis- 
regarded for purposes of this analysis. Of the subjects tested in the 
Same Exposure Condition, eight achieved scores above the median (10) 
Obtained by this group and eight scored below the median. Of the subjects 
tested in the Different Exposure Condition, seven subjects earned scores 
above the group median (9) and seven scored below the median. Therefore, 
the analysis of closure ability was comprised of data obtained from 30 
subjects. Sixteen of these subjects were in the Same and 14 were in the 
Different Exposure Condition group, half of the subjects on both Exposure 
Conditions having earned a score on the closure test either above or below 
the median for their respective group. 
EXPERIMENT IT 

Experiment II was included in the present study in order to reduce 
possible ambiguity in the interpretation of the latency data obtained in 
Experiment I. That is, it was speculated that if differences between 


latencies in the "“Same-Condition" and "Different-Condition” should occur 
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as predicted by the hypotheses, the choice of viewing a slide either similar 
or dissimilar to the one seen in the initial exposure would clarify the 
motivational factors involved. 

Projector - Only one slide projector was used in Experiment II. As in 
Experiment I, the experimenter pressed one button on the machine to present 
the initial slide. The length of presentation was controlled by an auto- 
matic timer. The projector was also equipped with a second button which, 
when pressed, caused the carousel to back up so that the slide which had 
been projected by the initial button press was returned to the pre- 
presentation position. Subsequent pressing of the first button resulted 

in a second presentation of the slide originally displayed. 

A hand control, operated by the subject, was equipped with two buttons 
and was connected by an extension cord to two small light bulbs, one red 
and one white, located on a panel placed behind the upright board on the 
same table as the projector. The subject's finger pressure on the first 
button caused the red bulb to light up; pressure on the second button 
caused the white one to light. When finger pressure was removed from 
either button, the corresponding light was extinguished. 

These two lights served as signals from the subject for second stimulus 
Slide selection and also for termination of projection. That is, finger 
pressure on the first button signalled the choice of viewing the same 
slide as shown in the initial projection; pressure on the second button 
signalled the choice of viewing a slide that was different than the one 
initially shown. As long as either button was in the depressed position, 
lighting the corresponding bulb, the chosen slide was projected on the 
screen. When finger pressure was removed and the light extinguished, the 


‘slide projector was terminated by the experimenter. 
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In order to most closely approximate the conditions in Experiment 1, 
the arrangement of equipment and seating position of both the subject and 
experimenter were identical to those of the first experiment except that 
the hand control was not attached to the equipment but to a wooden panel 
placed on the table directly in front of the experimenter (see Figure 3). 
Definition of One Trial. In order to more clearly describe the experimental 
procedures, a definition of one trial is presented below. 

Each trial consisted of nine discrete events: 

1) Initial slide exposure 

2) Termination of initial slide exposure 

3) Button press indicating choice of viewing same or different slide 

4) Second slide presentation by the experimenter 

5) Button press indicating desire to terminate second slide presentation 

6) Termination of second slide presentation by experimenter 

7) Fifteen second inter-trial interval 

8) Recording of same or different choice data 

9) Manual setting of automatic timer for duration of initial slide exposure 

Each subject was given a total of 16 trials. The first four trials 
were used for training the subjects on the experimental procedure. The 
data recorded for the remaining 12 trials was included in the statistical 
analysis. Due to technical complications involved, neither latency nor 
duration data was recorded for Experiment II. 

Instructions to Subjects. As for Experiment I, when the subject came to 
the experimental room they were greeted by the examiner who informed them 
of the experimental procedure. Instructions to the subjects took the 
following form: 


I am going to show you some slides each of which will 
appear on the screen for either a brief or extended 
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period of time. When the picture disappears, you are to 
press this button (indicating first button) on this hand 
control if you wish to see the picture again. When you 
press the button the picture will re-appear and will 
remain on the screen for as long as you keep the button 
depressed. When the picture no longer interests you, 
release the button and the picture will disappear. On 
the other hand, after the first picture disappears, if 
you wish to see a different picture, press this other 
button (indicating second button) and keep it depressed 
for as long as you wish to see the picture. When you 
release the button the picture will disappear. Then, in 
a few seconds I will show you another picture and you 
are to again indicate your choice of the same or a 
different picture by pressing the appropriate button. 

The subjects in this experiment were also reassured that they would not, 
at any time, be asked any questions about the slides. After the slide 
presentations were concluded, the closure test was administered. Procedure 
and instructions to the subject for this test were identical to those of 
Experiment I. 

Experimental Design. The design of Experiment II was comprised of a 4 X 2 
factorial with one replicated and one non-replicated factor. 

Independent Variable 

Duration of Initial Exposure - The independent variable investigated in 
Experiment II was the duration of the initial stimulus slide presentation 
which consisted of one each of the four possible exposure durations (0.1 
sec., 0.2 sec., 5 sec., and 10 sec.) as described in Experiment I. 
Dependent Variable 

Second Exposure Selection - The dependent variable was represented by the 
subject's choice of either the Same or Different Second Exposure Condition 
immediately after viewing the stimulus slide during the Initial Exposure. 
As previously described, when the subject pressed the first button on his 
hand control, causing the red bulb to light, the experimenter projected the 
same slide as shown in the Initial Exposure Period. This presentation was 


subsequently terminated by the experimenter when the button was released 
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causing the light to extinguish. Termination of a slide presentation 
occurred when the experimenter pressed the forward button the the projector 
which moved a cardboard slide into projecting position resulting in a 
darkened screen. If, on the other hand, the subject pressed the second 
button, causing the white bulb to light, the experimenter projected a slide 
differing from the one shown in the Initial Exposure. Duration of Second 
Exposure viewing time in both the Same and Different Conditions was deter- 
mined by the length of time during which the subject kept the button 
depressed causing the bulb to remain alight. 

When the subject indicated that he wished to be re-exposed to the slide 
viewed during the Initial Exposure, the experimenter reversed the carousel 
and re-projected the same slide. When the subject indicated that he wished 
to view a different slide, the experimenter pressed the forward button on 
the projector which moved the next slide into projection. Consequently, 
although each subject was given sixteen triais, including four training 
trials, the total number of different stimulus ‘slides shown was not the 
same for every subject. 

Ten students, six male and four female, served as subjects in Experiment 
II and their choice of viewing a slide, identical to, or different from that 
viewed in the Initial Exposure, constituted the basic data for this part of 
the study. 

Summary. The basic data for this research consisted of 24 observations for 
each of the 40 subjects in Experiment I. Twelve of these observations 
represented latency readings and the other 12, duration readings. Thus there 
were a total of 480 observations in Experiment I. Additionally, 40 scores 
were obtained on the closure test. With respect to Experiment II, there 


were 12 observations recorded for each of the 10 subjects for a total of 
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120 observations. Nine scores were obtained on the closure test. Unfor- 
tunately, one of the closure test results in Experiment II could not be 
included in the data analysis because it was discovered that one of the 


subjects had inadvertantly skipped a page of the test. 
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RESULTS 

Latency Data 

The first major analysis of the basic data was of the response 
latencies following each of the four Initial Exposure Periods for the 40 
participating subjects in Experiment I. The mean latencies for both the 
Same and Different Second Exposure Conditions are presented in Table 1. 
The data were analyzed by the complete analysis of variance for a factorial 
experiment. This analysis is shown in Table 2. 
Main Effects 
Second Exposure Conditions - The main effect of "Same-Condition" and 
"Different-Condition" was highly significant. The mean latency scores of 
the 20 subjects in the "Different-Condition" were significantly greater 
than the mean latencies of the 20 subjects in the "Same-Condition" when 
summed over the four Initial Exposure Periods. 
Initial Exposure Periods - The main effect of Initial Exposure Periods was 
also highly significant. The mean latencies of the 40 subjects in both the 
Same and Different Conditions were greater for the Brief Initial Exposure 
Period (0.1 sec. and 0.2 sec.) than for the Extended Initial Exposure (5 
secs. and 10 secs.). 
Latency Scores - The inter-trial variation in latency scores was not signi- 
ficant. Therefore, it can be concluded that total differences in individual 
latency scores were not significantly influenced by particular stimulus 
slides shown during the Initial Exposure Periods. 
Interaction Effects 
Second Exposure Condition x Initial Exposure Periods - There was a signifi- 
cant two-way interaction between Second Exposure Condition and Initial 


Exposure Periods. That is, the mean latency differences between the Same 
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and Different Second Exposures were significantly greater in the Brief than 
in the Extended Initial Exposure. This two-way interaction is summarized in 
Table 3. None of the other possible interaction effects approached signi- 
ficance in this analysis. 
Duration Data 

The second major analysis of data in this experiment utilized the three 
recorded duration-of-viewing scores obtained after each of the four Initial 
Exposure Periods. The means of these scores for both the Same and Different 
Second Exposure Conditions are presented in Table 4. The complete analysis 
of variance for the data is shown in Table 5. 
Main Effects 
Second Exposure Condition - The main effect of Same or Different Second 
Exposure Condition was not significant. Although there was a substantial 
difference of 3.57 seconds between the mean duration scores, this difference 
failed to reach significance due to the large amount of inter-subject 
variance as evident in the range of duration scores shown in Table 6. 
Main Effects 
Initial Exposure Periods - The main effect of Initial Exposure Periods was 
significant. The mean duration scores summed over all subjects in both the 
"Same-Condition" and "Different-Condition" were greater in the Brief Expo- 
sure than in the Extended Exposure. 
Duration Scores - Although there was considerable inter-trial variation 
in duration scores over all of the experimental conditions, this variability 
was non-significant. In spite of the fact that mean viewing times for 
particular stimulus slides in the "Different-Condition" ranged from 3.85 to 
8.40 secs., it is reasonable to assume that inter-trial variance did not 


influence the experimental results in any systematic way. 
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Interaction Effects 

Second Exposure Condition x Initial Exposure Periods - As would be expected, 
there was a highly significant two-way interaction between Second Exposure 
Conditions and Initial Exposure Periods. Table 7 shows that the Significant 
main effect of Exposure Periods was carried by the duration scores of the 
subject in the "Same-Condition." No other significant interactions were 
obtained in this analysis. 

Although there were certain similarities in the results of the two 
analyses of variance, it is important to note the latency and duration 
scores were independent measures. The calculated correlation coefficient 
for latency and duration measures in the "Same-Condition" was 0.07. 
Similarly, the coefficient of correlation for these measures in the 
"Different-Condition" was estimated at 0.05. 

Closure Test 

The number of correct identifications of the 16 incomplete figures in 
the closure test constituted the individual scores on this test. Although 
an attempt was made to arrange the test items in order of difficulty, the 
data show that aim was not entirely attained. Table 8 shows the number of 
correct responses for the specific items in their presented order. As is 
evident in the table, #6 proved to be unexpectedly difficult whereas iden- 
tification of figure #14 proved to be easier than anticipated. 

The 49 closure scores ranged from 2 - 14 out of a possible score of 16. 
The mean score for the distribution was 9.5 and the median score was 10. 
Because the scores 8, 10 and 11 each occurred eight times, no modal value 
was obtained. The frequency distribution for the obtained scores is 
presented in Table 9. 


The mean of the closure scores obtained by the 20 subjects in the 
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"Same-Condition" was 9.5 and the median score was 9. The mean closure of 
the 20 subjects on the "Different-Condition" was 9.85 and the median score 
was 10. Eight of the subjects in the "Same-Condition" obtained scores above 
the median score of 9 for this Condition and eight subjects obtained scores 
below the median. Seven of the subjects in the "Different-Condition" 
obtained scores above the median score of 9 for this Condition and seven 
subjects obtained scores below the median. Therefore, when subjects in 
each Condition were assigned to the High or Low Closure classification, the 
closure scores in the “Different-Condition" were slightly elevated over 
scores in the "Same-Condition." The means of the 30 closure scores for the 
subjects in the High and Low Closure categories for both the Same and 
Different Second Exposure Conditions are shown in Table 10. 

The first investigation of possible Closure effects utilized the 
latency scores of the 16 subjects in the "Same-Condition" who had obtained 
scores either above or below the median on the Closure Test. These means 
were examined over the four levels of the Initial Exposure Period as shown 
in Table 11. 

The data were analyzed by the complete analysis of variance for a 
factorial experiment as shown in Table 12. 

Main Effects 

Closure - The main effect of Closure was highly significant. Subjects who 
had obtained high scores on the closure test were found to have significantly 
longer latencies than low scoring subjects when the latency means were 

summed over the four Initial Exposure Periods. 

Initial Exposure Periods - The main effect of Initial Exposure was not 
significant. There was no systematic tendency for latencies to differ 


significantly over the Brief and Extended Exposure Periods. 
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Latency Scores - The inter-trial variance for a particular experimental 
condition was non-significant. 
Interaction Effects 

None of the interactions were significant. 

The second investigation of possible Closure effects utilized the 
duration scores of the 16 subjects in the "Same-Condition" included in the 
previous analysis. The means of these duration scores for the four levels 
of the Initial Exposure Period are shown in Table 13. 

The data were analyzed by the complete analysis of variance as shown 
in Table 14, 

Main Effects 

Closure - The main effect of Closure was not significant. Although there 
appeared to be a consistent tendency for subjects in the High Closure 
Condition to have shorter duration scores than subjects in the Low losure 
Condition, this effect failed to attain significance due to the large 
inter-trial variance. 

Initial Exposure Periods - The main effect of Exposure Periods was signifi- 
cant. As would be expected, subjects in both Closure Conditions had longer 
duration scores in the Brief than in the Extended Exposure Period. 

Duration Scores - The inter-trial variation among the three scores obtained 
in each condition was not significant. 

Interaction Effects 

None of the interaction effects was significant. 

The third investigation of closure effects utilized the latency scores 
of the 14 subjects in the "Different-Condition" who had obtained scores 
either above or below the median on the closure test. These means were 


examined over the four levels of the Initial Exposure Period as shown in 


Table 15. 
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The data were analyzed by the complete analysis of variance for a 

factorial experiment as shown in Table 16. 

Main Effects 

Closure - The main effect of Closure was not significant. 

Initial Exposure Periods - The main effect of Exposure Periods was highly 
Significant and corresponds to the finding in the first analysis of the 
latency data for the "“Different-Condition." 

Latency Scores - The main effect of the three latency scores was not 
significant. 

Interaction Effects 

None of the interaction effects was significant. 

The fourth investigation of possible Closure effects utilized the 
duration scores of the 14 subjects in the "Different-Condition" included 
in the previous analysis. The means of these duration scores for the four 
levels of the Initial Exposure Period are shown in Table 17. 

The data were analyzed by the complete analysis of variance for a 
factorial experiment. This analysis is shown in Table 18. 

Main Effects 
None of the main effects was significant. 
Interaction Effects 
Closure x Initial Exposure Periods - The interaction between Closure and 
Exposure Periods was significant. It was an unexpected finding that the 


mean duration scores of the subjects in the Low Closure 


Main Effects 


None of the main effects was significant. 
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Interaction Effects 

Closure x Initial Exposure Periods - The interaction between Closure and 

Exposure Periods was significant. It was an unexpected finding that the 

mean duration scores of the subjects in the Low Closure Condition varied 

over the four Exposure Periods to a significantly greater extent than did 
the mean scores of the High Closure subjects. This effect was carried by 
the comparatively high scores of the Low Closure Subjects in the 0.1 sec. 
and 5 sec. Initial Exposure Periods. 

No other interaction effects was significant. 

An examination of the latency data for the two levels of Closure 
revealed an interesting discrepancy between the means of High Closure and 
Low Closure subjects with respect to the Same and Different Exposure 
Conditions. This difference was particularly pronounced in the Brief 
Initial Exposure Periods but also evident in the Extended Periods. The 
combined 0.1 sec. and 0.2 sec. means of the Initial Exposure Period are 
shown in Table 19 and the combined 5 sec. and 10 sec. means are shown in 
Table 20. 

The fifth statistical investigation of the effects Closure was the 
analysis of variance carried out on the data of Table 19. The summary of 
this analysis is presented in Table 21. 

Main Effects 

Exposure Condition - The main effect of Same or Different Exposure Condition 
was highly significant and corresponds to the significant effect in the 
first latency analysis (see Table 2). That is, for all of the subjects, 
latencies were longer in the “Different-Condition" than in the "Same-Condi- 
tion. fi 


Closure - The main effect of Closure was not significant. 
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Interaction Effect 
A x B - The two-way interaction between Second Exposure Condition and Closure 
was significant. Subjects in the High Closure Condition obtained signifi- 
cantly higher latency scores than subjects in the Low Closure Condition with 
respect to the "Same-Condition" and significantly lower scores with respect 
to the "Different-Condition." This interaction is graphically illustrated 
in Figure 1. 
Experiment I] 

The data obtained from the 10 subjects in Experiment II consisted of 
their choice, for a particular trial, of either the Same or Different 
Second Exposure for each of the four levels of Initial Exposure. The means 
of this choice data are presented in Table 22. 

The summary of the analysis of variance for the data in Table 22 is 
shown in Table 23. 
Main Effects 
Condition Choice - The main effect of choice of Same or Different Second 
Exposure was highly significant. Over the four levels of Initial Exposure 
the subjects chose to view a different stimulus slide significantly more 
often than they chose to view the slide to which they had been previously 
exposed. 
Exposure Periods - The variance for the four levels of Initial Exposure 
was necessarily zero because the choice was a dichotomous one and, there- 
fore, inversely reciprocal. 
Interaction Effect 
ae The two-way interaction between Condition Choice and Exposure Periods 
was highly significant. When subjects were shown the stimulus slides in the 


Brief Initial Exposure Periods they tended to choose to view the same slides 
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in the Second Exposure Periods. Conversely, when they were shown the 
stimulus slides for the Extended Exposure Periods the subjects tended to 
choose to view different stimulus slides in the Second Exposure Condition. 


This two-way interaction is graphically illustrated in Figure 2. 


DISCUSSION 

The primary objective of this chapter will be to interpret the latency 
and duration data of Experiment I and the choice data of Experiment II in 
terms of the hypotheses derived from the theories of Fowler (1967) and 
Berlyne (1963). 

Applicability of Fowler's Single Theory of Exploration: 

Latency Data - The statistical findings of the present study failed to 
confirm the major hypothesis derived from Fowler's theoretical position 
discussed earlier. Based upon the assumption that some increment of 
stimulus satiation would develop as a linear function of time of exposure 
during the Initial Exposure Period, it was hypothesized that latency 
measures would reflect a stronger tendency in subjects to respond more 
quickly with a button press for further stimulus viewing in the Different 
than in the Same Second Exposure Condition. However, contrary to this 
expectation, this tendency was significantly stronger in the "Same-Condition" 
than in the "Different-Condition." That is, over all of the four Initial 
Exposure Periods, latencies were shorter when the subjects’ responses for 
the second stimulus slide presentation led to re-exposure to the same 
stimulus than when the responses resulted in exposure to a different slide 
(see Table 1). 

Another expectation arising from Fowler's postulated drive-inducing 
effects of stimulus satiation was that latencies in the “Same-Condition" 
would tend to be shorter in the Brief Initial Exposure trials than in the 
Extended Initial Exposure trials. Because the quantity of satiation 
generated over time in the Briefer Initial Exposure would be relatively 
small, it would follow that the subjects would be less reluctant to view 


the same stimulus for a second time. The data do not support this conclusion. 
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. The slight difference in latencies between the two Initial Exposure Periods 
in the "Same-Condition" was in the direction opposite to the one predicted 
on the basis of Fowler's theory. 

On the other hand, the results obtained in the "Different-Condition" 
conform to predictions arising from Fowler's theory. The observed dif- 
ference between the longer latencies in the Brief Initial Exposure Period 
and the shorter latencies in the Extended Exposure Period can be accounted 
for in terms of the greater amount of stimulus satiation accruing in the 
Extended Exposure Period as evidenced in the tendency to respond more 
quickly for a change in stimulation immediately following the lengthier 
exposure. 

Duration Data - An unexpected finding of this study was that Second Exposure 
stimulus viewing time, averaged over the four Initial Exposure Periods, was 
not significantly greater in the Different than in the Same Condition (see Table 
4). This result, or lack of one, is strongly inconsistent with Fowler's 
position. In his formulation duration of viewing time should be a positive 
Pincaion of Drive, which Fowler operationally defined as a function of time 

of exposure to an unchanging stimulus (Ta)-3 and also of the magnitude of 

the stimulus change (K) which was made contingent upon the instrumental 
response for change. Therefore, Fowler would predict that subjects in the 
"Different-Condition" would spend significantly more time viewing the 
stimulus slides in the Second Exposure phase than subjects in the "Same- 
Condition" because these slides would tend to reduce their need for stimulus 
change. His formulation provides no rationale for supposing that subjects 
in the "Same-Condition" would desire to be re-exposed, for any appreciable 
length of time, to the same stimulus slides that were previously viewed in 


the Initial Exposure Periods. Since we are limited by our measurements to 
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interpreting relative performance differences between "Same" and "Different! 
conditions, the breakdown in Fowler's model is particularly noticeable in 
the difference in duration of viewing under the 0.2 sec. Initial Exposure 
Period. 

The significant two-way interaction between Second Exposure Conditions 
and Initial Exposure Periods (see Table 7) can be readily explained in 
terms of Fowler's theory. In fact, this interaction would be predicted: 
i.e., that duration of viewing time would increase with increasing initial 
exposure in the "Different-Condition" and that, conversely, duration would 
decrease with increasing initial exposure in the “Same-Condition." With 
the exception of the reversal of the expected values under the 0.2 sec. 
Initial Exposure Period the significance of the interaction certifies just 
such a result. 
Choice Data - The choice data from Experiment II parallel the data in 
Experiment I and, perhaps, provide an even clearer picture of the adequacies 
and inadequacies of Fowler's theory. The most significant finding in 
Experiment II was that the subjects demonstrated an overall tendency to 
choose to view a stimulus slide different from the one shown to them in the 
Initial Exposure (see Table 22). Clearly, this result conforms to expecta- 
tions based on Fowler's formulation. However, this tendency was reversed 
in the Brief Initial Exposure trials. The reversal was particularly evident 
following the 0.1 sec. Initial Exposure Period when the subjects chose to 
be re-exposed to the same stimulus slide on 73.3% of the trials. This 
result presents a real difficulty with respect to interpretation in terms 
of Fowler's concept of stimulus satiation. His formulation specifies that 
some increment of satiation would have developed during the Initial Exposure 


Period however brief the time of exposure may have been. Consequently, his 
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theory does not provide for any circumstances in which subjects would choose 
to be immediately re-exposed to a stimulus. 

With respect to some of the major findings of the present study, 
evaluation of the predictive and explanatory efficacy of Fowler's theory 
leads to the conclusion that his formulation as expressed in the equation 
E= Hx (D x K) is an incompiete one. It presents particular problems for 
an accounting of the latency, duration and choice data obtained in the 
Brief Initial Exposure Periods. Further discussion of Fowler's formulation 
will be postponed until later in the chapter. 

Applicability of Berlyne's Two Factor Theory of Exploration: 

Latency Data - The obtained data more readily lends itself to explanation 
in terms of Berlyne's onceptualizations. The difference between the 
shorter latencies in the Same Second Exposure Condition and the longer 
latencies in the Different Second Exposure Condition can be interpreted as 
arising from the tendency to reduce perceptual curiosity through identifi- 
cation of the component elements of the stimulus slides. Subjects in the 
"Same-Condition"” would anticipate a resolution of the conflict generated 
by the incongruous features of the stimuli and the drive to reduce percep- 
tual conflict would result in shorter latencies in this Condition. On the 
other hand, subjects in the "Different-Condition" could anticipate no such 
reduction of conflict. Therefore, it might be expected that they would tend 
to prolong opportunity for symbolic recall of the stimulus elements in an 
attempt to diminish the disturbance associated with perceptual conflict. 
This prolongation of the symbolic representation would have the effects of 
retarding the response for the viewing of a different stimulus slide. 

The foregoing explanation is particularly relevant with respect to the 
two-way interaction between the longer latencies in the Brief and the Shorter 


latencies in the Extended Initial Exposure Periods obtained in the "Different- 
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Condition." In the Extended Exposure Periods it could be assumed that the 
subjects had sufficient opportunity to resolve most, if not all, perceptual 
conflict during their relatively lengthy exposure to the conflicting infor- 
mational elements of the incongruous stimuli. Subjects in the Brief Initial 
Exposure Period, however, would have had more limited access to the informa- 
tion due to the brevity of the first exposure. Therefore, it would follow 
that these subjects would have a great deal more unresolved conflict which 
would be reflected in longer response latencies. 

Duration Data - The duration data results are also more easily interpreted 
within the context of Berlyne's theory. However, the theory has some 
difficulty dealing with the fact that subjects in the "Different-Condition" 
did not view the stimulus slides in the Second Exposure for a significantly 
greater length of time than subjects in the "Same-Condition." If the 
motivation for stimulus viewing in the Second Exposure was merely the 
resolution of perceptual conflict it would be expected that viewing time 
would be significantly less in the "Same-Condition" than in the "Different- 
Condition" where both conflict arousal and conflict resolution would occur 
during the Second Exposure phase of every trial. 

However, reduction of perceptual conflict may not have been the sole 
objective of a considerable number of subjects in the "Same-Condition." By 
design, the intrinsic value of the stimulus slides for the subject was not 
great and the nature of the experimental task (button pressing) was unde- 
manding. Therefore, it might be speculated that arousal was at a relatively 
low level for many of the subjects. This may have been the case particularly 
for subjects in the "Same-Condition"” who were exposed to half the number of 
conflict inducing stimuli than were the subjects in the "Different-Condition." 


Subjects experiencing low arousal, or boredom, could alter this mildly 
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aversive situation in two ways: (1) They could reduce stimulus viewing 
time to the minimum requirement consistent with conflict resolution, indi- 
vidual reaction times and the physical limitations imposed by the experi- 
mental equipment thus terminating the experiment as quickly as possible: 
or (2) They could engage in cognitive behavior which would heighten the 
interest value of the stimuli, and consequently, raise arousal level. 
Evidence to support this interpretation is provided by the large inter- 
subject variance mean square as shown in Table 5. Further, it is interesting 
to note that,at the conclusion of the experiment, subjects in the '"Same- 
Condition" who were asked why they had chosen re-exposure to the same 
stimulus slides for comparatively lengthy periods of time following Extended 
Exposure Period trials, replied that it had been interesting to visually 
examine the pictures in terms of detail or of compositional aspects. Two 
of the subjects in this condition reported that during the Extended Exposure 
trials they had tried to memorize as many features of the slides as possible 
in the Initial Exposure phase and then had checked the accuracy of their 
recollections during the Second Exposure phase. It appears that some of the 
subjects, particularly those in the "Same-Condition," when placed in the 
position of having to view the stimulus slides for varying lengths of time, 
“made the best" of the.situation by developing an artifactual interest in 
various aspects of the incongruous stimulus slides. 

The significant difference between Second Exposure viewing durations 
with respect to the Brief and Extended Initial Exposure Periods was shown 
by the subjects in the "Same-Condition." This two-way interaction is readily 
explained in terms of Berlyne's theory. It would be reasonable to assume 
that the unresolved perceptual conflict occuring in the Brief Exposure Period 


would result in longer Second Exposure viewing time in order to resolve the 
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conflict through perceptual assimilation and organization of the incon- 
gruous stimulus elements. Presumably, in the Extended Initial Exposure, 

the subjects had time to reduce their conflict during the first exposure 

and the fact that stimulus viewing in the Second Exposure Period would no 
longer serve this purpose was reflected in shorter duration of viewing 
scores. 

Choice Data - The results of Experiment II generally conform to predictions 
arising from Berlyne's theory (see Table 22). The finding that, over the 
four periods of Initial Exposure, the subjects chose to view a different 
rather than the same stimulus slide can perhaps best be interpreted with 
reference to the two-way interaction between the Initial Exposure Periods 
and the choice of Same or Different Second Exposure Condition. The signi- 
ficance of this interaction was primarily the result of the pronounced 
tendency of the subjects to choose to view the same stimulus after the 0.1 
sec. Initial Exposure Period. Following the 0.2 sec. Initial Exposure Trials 
there was little difference between choice of same or different stimuli. 
Conversely, after all of the Extended Initial Exposure Period trials the 
subjects, with only two exceptions, chose to view a different stimulus slide. 
In terms of perceptual conflict, it might be surmised that due to the lesser 
amount of perceived relevant information during the .01 sec. Initial 
Exposure Period there was a great deal more unresolved conflict than with 
the 0.2 sec. Initial Exposure. Similarly, it would be reasonable to assume 
that, following both the 5 sec. and 10 sec. Exposure Periods, the perceived 
information would have been integrated and categorized resulting in either 
maximal reduction of perceptual conflict or complete conflict resolution. 


Closure 


It was hypothesized that speed of closure would reflect the ability to 


: vay Pare | ny | ‘on A i : F , y Wau ” Ta it. 7 “)) it) iY ii i 
ere ee a a a , me 
ee a ee aiaty Ce MMT OMT fie Rl Be i) - sy ; re. aoe ‘ 

} ae VA ar © ‘| ; 7 ls fi a ; My y Pa u i i y , ’ 
J J om i : 


wy i 1. # : i) 
| . - ; Pat! ea? A) Ci i- } : A a a. wat = I urlgiin 

q at. 7 i, i P xe 

ale / ve a ’ * i Wy t i t ae ai 

I ' i 1 Q ; vu j j ' i i i : 

8 i y i i . : Ls ta aad iy 


on bumbai ree poi ei 
an triage 
Bi odeal aici sos batga hie a 
oe wh RS t 
snotrotbona bay wibias Sate a 
gt tv (aie “gutbor? sae -abssvote 


lll PQ) % wey, od orots, dose ” 


etiot ng ewuboiga i siatab She nie fi o 

“Lipa att) SMTH ONO sNuzORXS) hidaoses apsvitay ib ou 
be:imucineery eli |b =a itt) Pap ai 
[6 pit Natie aulinise guie alt wise” eae ‘oy Moet a) 
af okyt siivaog Peter 298 Sa) parle china habeas, ane aM ih 
 peumnge: ane vo. omae Seebh pm oats Prone 
Siig). patio bots? pwaegnd Adie byt patie ait to [Ee OHA. . 
sghtl2 an) yatse Sittertait bb B Wat, of b20ny dato aks cot: Fane tw og ’ | 

ig2cal et o aie Patt Boe rene. ‘od! Selena et ast thd | Aube tag te 
Pert hel’ aoe TO, Ont, BPR IOR! no RAST seve l an bel hao-neg to 
ASW nBAD tot aoe bevieeanny enon Pheb: Sadirp 5 aw avon ee) sung 
einege. os afdenhebe od tyluae a Ur BT Pinte, oniie ogi rain igen 5.0 oftt > 
bavis@isg ent cebotiasZwekd 962 Ol Nhe, tae Cost damage to? , dald A 
Latsiey ot hei iueay bos wopaitwo bis Ditetbet in) osd aved biigowmtohd anata? | 
etsuloeasy tit thins Stat wiico to. ht rags jsiiqsorvs: Fo Aerts Csnihen | 


od YE ids od Jabs ten bivow anu2olo Yo begge: Set baptesttomel amet) 9 
| | | patie 


Mire 


i 


7 oa ea ay 


58 


perceptually organize visual material consisting of incomplete information 
in such a way that missing cues would be compensated for by the imposition 
of an identifiable structure. It was further speculated this ability to 
impose structure upon an ambiguous stimulus configuration would be asso- 
ciated with the perceptual efficiency required to resolve the conflict 
aroused by incongruous stimuli. 

Because the closure test employed in the present study was not a 


Standardized one, it could not be ascertained that scores on this test were 


~ comparable to those of tests utilized by previous investigators. However, 


the results of this experiment indicate that the specifically designed 
closure test discriminated among the subjects along the dimensions of some 
variable, or variables, involving visual perception. 

Latency Data - One of the principal findings (see Table 12) with regard to 
closure was that, irrespective of the duration of the Initial Exposure 
Period, subjects in the "Same-Condition" who obtained high scores on the 
closure test tended to have longer latencies than the low scoring subjects. 
In fact, the significant overall difference between the longer latencies 
of the subjects in the "Different-Condition" and the shorter latencies of 
the subjects in the "Same-Condition" (see Table 1) was largely the effect 
of the relatively short latencies of the low closure scorers in the "Same- 
Condition." If we assume, as hypothesized, that these test scores were 
Relatedirs perceptual efficiency, this result lends itself to the conjecture 
that subjects who obtained low scores on the closure test experienced more 
perceptual conflict than high scorers and, consequently, a greater amount 
of subjective uncertainty with respect to identification of the subject 
matter of the stimulus slides. Therefore, it might be expected that they 


would be more highly motivated to reduce uncertainty by further exposure 
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to the incongruous slides. Their relatively high level of drive, or arousal, 
was subsequently reflected in shorter latency scores. 

This interpretation is further supported by the finding of a two-way 
interaction between Closure and Second Exposure Condition for the combined 
means of the 0.1 sec. and 0.2 sec. Initial Exposure Periods (see Table 19). 
Although there was relatively little difference between the Same and 
Different Second Exposure Conditions for high closure scorers, this differ- 
_ ence was considerable for the low scoring subjects. It seems likely that 
subjects who obtained low closure scores, having more perceptual conflict 
than high scorers in the "Same-Condition," were more highly motivated to 
resolve this conflict by further viewing of the same stimulus configuration. 
On the other hand, low scorers in the "Different-Condition" were inclined 
to have longer latencies because, in this condition, perceptual conflict 
would not be reduced by viewing a different stimulus. It might be specu- 
lated that, in the "Different-Condition," low scoring subjects were more 
apt to symbolically prolong the internal representation of the stimulus in 
order to obtain conflict reduction. 

Duration Data - A curious finding of this study was that there was a 
significant two-way interaction between the duration scores of the high 

and low closure subjects with respect to Initial Exposure Periods in the 
"Different-Condition"” (see Table 18). These viewing time differences were 
most evident in the relatively longer Second Exposure duration scores of the 
Low Closure subjects following the 0.1 second and 5 second Initial Exposure 
trials. The writer is at a loss to explain this finding, not only in terms 
of present theoretical considerations, but also on the basis of logical 


inference. 
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General Considerations 


Response Measures - Because no positive correlation between latency and 
duration scores was obtained in this study it appears that these two 
measures reflected quite different motivational components of visual 
exploration. The latency results have most readily lent themselves to 
interpretation involving the drive, or arousal, engendered by exposure to 

a source of conflicting information. Somewhat paradoxically, latency scores 
were given a different interpretation in the "Same-Condition" than in the 
"Different-Condition." However, the dissimilarity between the Second 
Exposure Conditions lent itself to the suggestion that both low and high 
latency scores could be associated with a high level of drive. That is, 
short latencies following the Brief Initial Exposure Periods in the "Same- 
Condition" were interpreted as reflecting relatively high drive to reduce 
perceptual conflict through re-exposure to the same stimulus. Long laten- 
cies following the Brief Initial Periods in the "Different-Condition" were 
also interpreted as reflecting a relatively high drive to reduce perceptual 
conflict through prolongation of the symbolic representation of the stimulus. 
Thus, it was speculated that, utilizing the conceptualizations of Berlyne's 
(1965) theory, the drive toward conflict resolution might be either directed 
toward an external source of information or, conversely, internally directed 
in terms of sumbolcweognendta activity. 

Duration scores presented more difficulties with respect to interpre- 
tation in terms of drive directed toward conflict reduction than did latency 
scores. Although differences in duration scores were generally in the 
direction that would be predicted on the basis of Berlyne's theory, their 
lack of significance is most probably attributable to large individual 


differences. It appears that a number of confounding variables may have 
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affected duration scores. As previously noted, although the stimulus slides 
were not intended to have high intrinsic visual appeal, some of the subjects 
reported that they had found them to be interesting or even “entertaining. " 
These subjects explained that they had initiated cognitive diversions in 
order to heighten the interest value of the experiment. Because of the 
nature of some of this reported behavior it would be expected to exert its 
greatest effect upon viewing time following the Extended Initial Exposure 
Periods in the "Same-Condition." In this situation it was possible for 
subjects to engage in a cognitive activity which utilized the first exposure 
for memorization and the second exposure for verification of accuracy of 
recall. 

That same behavior, not directly related to the specific drive for 
conflict reduction, was taking place in the "Same-Condition" is suggested by 
the data contained in Table 24; which shows the total viewing time of the 
subjects summed over both the Initial Exposure Periods and the Second 
Exposure. Even allowing for the fact that, in the Extended Exposure Periods, 
five and ten seconds of the total viewing time was imposed upon the subject, 
voluntary viewing time in the Second Exposure was well above the maximum 
reaction time required for button pressing and stimulus termination. 

Speculation regarding such diversive cognitive activity suggests that 
it may be important to investigate the personality variables associated with 
individual methods of coping with the low arousal value of a generally 
uninteresting task. It might be hypothesized that subjects who are exter- 
nally oriented would react to the experimental assignment with boredom and 
“-woutd tend to escape from a mildly aversive situation as quickly as possible. 
Conversely, internally orientated subjects might tend to instigate some form 


of compensatory cognitive activity which would have the effect of prolonging 
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the experiment. 

Another possible explanation of the variation in duration scores is 
that, in spite of the nature of their instructions, some of the subjects 
may have attempted to memorize the content of the stimulus slide presenta- 
tions either because they anticipated later questioning regarding the subject 
matter of the slides or because of a spontaneous “set to remember." The 
effect of these variables was investigated by Greenberger, Woldman & Your- 
shaw (1967). They found that duration of viewing of incongruous, ambiguous 
and complex lantern slides was significantly affected by pre-test instruc- 
tions regarding post-test questioning. Subjects who were told that they 
would have to answer questions about the stimulus material spent more time 
viewing the slides than subjects given an explanation regarding the require- 
ments of the experimental task similar to the one used in the present 
experiment. On the other hand, Greenberger and her associates discovered 
by means of a post-test questionnaire, that seven of their ten subjects had 
formed expectations concerning the experiment that were not in accordance 
with the explanation provided for them. It was found that, although only 
three of the subjects had actually disbelieved the experimenter when she 
told them that they would not be asked any questions about the slides, nine 
of the subjects had engaged in behavior, such as labelling, that could be 
considered conducive to later remembering. These authors concluded that 
efforts to memorize may take place spontaneously over a variety of experi- 
mental conditions. 

An additional explanation for the unexpectedly long duration scores in 
the Extended Initial Exposure Period is that subjects in the "“Same-Condition" 
may not have believed the examiner's statement that they would be shown the 


same stimulus picture in both the Initial and Second Exposures and, therefore, 


) iii 63 ‘seal 


“yey it) sean TOM eheyra? fei * a) i 


- aad é wi 


vant etary seared a 7 
Sut Teron, s manes SBT NG2 a Atom e a eds zidane vie or 
-onpypet ant  CariAmee” (1pt daitniitne’ ne wait iatdnindic wail parte: pe 
Hiseon ‘onde att opie aNy at ay tnt ig reese 
Lavbvowe {hs shal Agger AH vit er nai t:0 ait are Sf 

hatte footsinn nat Pot he usvga veh “evita an arta fi sel 
aonebionen Ar don anand rth a iy wis ‘enya aee 

i 


<fne heuod st eres baw? 2H rr! ue! aor 
oh =) ij) 


tH’ URGs Saw. OnW secohase’ 


ge inal tating oth von 


ane ids ahi * sid duods anor et bani 


i i 
at aan 


* 
NA 
fed 


4 i Willers ft a tk 


salir slot set iien ti 
rae rota 


fh dehiio’s sea oy paar erties : . 
‘ngna bud <img ond. nt atigl 43 
si wate sd iin ant ai th 


63 


expecting to be tricked, they carefully examined the stimulus slide pre- 
sented in the Second Exposure for some discrepancy which they might be 
expected to notice. 

In conclusion, therefore, the findings of Greenberger et al. (1967), 
considered in conjunction with the results of the present study, cast serious 
doubt upon the usefulness of utilizing duration of viewing as a valid indi- 
cator of the strength of the specific drive to reduce perceptual conflict. 
Response "Sets" - An interesting finding of this study was that subjects 
appeared to develop response "sets" with regard to latency. That is, it 
seemed that the subjects tended to maintain a relatively fixed tempo, or 
rate of button pressing for second stimulus exposure. This tendency was 
most evident in latency scores in the “Same-Condition." If, as assumed, 
the latency scores reflect drive, it would follow that the higher level 
of unreduced drive in the Brief Exposure Periods would be evidenced in 
shorter latencies than those obtained following in the Extended Exposure 
Periods. However, despite the fact that the results of Experiment II 
demonstrated a highly significant tendency of subjects to choose to view 
more Same stimulus slides after the Brief Initial Exposure and fewer slides 
after the Extended Initial Exposure, the small difference between Brief and 
Extended Initial latency scores in the Same Second Exposure Condition did 
not reflect these tendencies. Also, although the data of Experiment I] 
clearly showed that the drive to view Same stimulus slides following the 
0.1 sec. initial exposure was much greater than the drive to view the same 
slide after the 0.2 sec. initial exposure, the mean latencies in the "Same- 
Condition" of Experiment 1 were identical for both the Brief Initial Exposure 
Periods. Similarly, there was a negligible difference between the latencies 


in the two Brief Initial Exposure Periods in the "Different-Condition." 
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One explanation for the comparative uniformity of latency scores may 
involve the notion of a relatively stable "set" to respond at a certain 
rate. It is further speculated that this apparent regularity in rate of 
responding may be influenced by the latency rates established in the Brief 
Initial Exposure Periods when drive is presumably at its highest and that 
the latencies in the Extended Initial Exposure Periods may represent a 
"carry-over" effect. 

There may also have been a response "set" associated with stimulus 
_ Viewing time in the Second Exposure which would add another source of 
confounding with respect to the duration data and yet another possible 
explanation for failure to obtain significant differences in duration 
between the Brief and Extended Initial Exposure Periods in the “Same- 
Condition." 

The relative uniformity of mean latency scores suggests that latency 
is not a sensitive measure of the drive to reduce perceptual conflict. 
Nevertheless, the obtained significant differences in latencies suggest 
they are more closely linked to Berlyne's concept of specific curiosity 
drive than are the duration scores. 

Summary and Conclusions 

This study was designed to investigate differential hypotheses derived 
from the theories of Fowler (1967) and Berlyne (1963; 1965). These 
theorists share the basic premise that only reductions in drive level are 
reinforcing. In addition, they both subscribe to the concept of a boredom 
drive which is generated when an organism is exposed to a relatively un- 
changing stimulus complex and is a function of the duration of exposure of 
monotonous stimulation. This boredom drive induces diversive exploration 
directed toward the introduction of stimulus change which serves to reduce 


the drive. 
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Hypotheses and expectations based on the motivational effects of rela- 
tively extended exposures to a stimulus (stimulus satiation) were identical 
for both theories. Major findings of the present study which provide sup- 
port for the concept of diversive exploration were: 

1) Following a relatively lengthy exposure to a stimulus, subjects 
responded more quickly for a change in stimulation than when the 
exposure had been relatively brief. 

2a) Following a relatively lengthy exposure to a stimulus, subjects 
spent more time visually exploring a change in stimulation than 
when the exposure had been relatively brief. 

.... 2b) Following a relatively lengthy exposure to a stimulus, subjects 
spent relatively less time visually exploring this same stimulus 
than when the previous exposure had been relatively brief. 

3) Following a lengthy exposure to a stimulus, given the choice, 
subjects responded for a change in stimulation rather than for 
re-exposure to the same stimulus. 

Apart from the described similarities, there are two basic differences 
between the theories of Fowler and Berlyne. Whereas for Fowler all explora- 
tion is diversive, Berlyne's theory includes the additional concept of 
exploration induced by perceptual curiosity. Perceptual curiosity is aroused 
by a stimulus configuration possessing conflicting elements which stimultan- 
eously instigate conflicting response tendencies in the organism. This 
curiosity drive elicits specific exploration directed toward further exposure 

to the same stimulus and is reduced by the emergence of a dominant tendency 


to respond. 


Major findings of the present study which provide support for the 


concept of specific exploration were: 


mS ko ‘eri aN Hou eich: naa nore ON 

; ee ye Mie ity } i <i ah 

untae OY 11308 in oa jae 

sae athe ie seers 
hie a sue is ail a — 
wi’ 


ui’ 


vi Pan” aN, La ia me yh 
aot Shebt: oven Red Riler tse: 2wkonrne 


i oe 
Pytl han 

cago nae 
| ee. me bee 
ner iui i | mee iii 
in; a fb NOS tas AE Be ia BINGE AY! aE up S00 aare 
We bho. J aS Mie he 
ir aes , 


ba ; Puli ; iii 

abies jautasto ay) neti, a 

ho oF erphd a a cb Suv ‘re "8 bt weit? 
i . ae ch 


t 
' = 


x 


Hig he jl elas svog ae. wo a” 


st5acdue .eu enhse eaten caer sibs sh VS irate: Ve mentee 
t ¥ Ws wil 


| fe 


auTuatse' sings Pkt ont salle NOPAUEIN A lots & ear yf ovreabowenega’ 


‘i 
pints / 


a4 a 


a 

¥VPavite fon add bby) 9 ieeagr 5 Wang "8 il 
j : D 7 , 
ahs: 


i 


th ‘ ie 
‘~autona sas nei’, 2UTwaAtae 6 of hates Widen: 2 aya 


p a ' ne rr) t LON 


“a? held ASA Okie fuse ep-epeene i 90h inno EDT He 
; ig AM ds his Hie Pa a sagt " 
Vides tilt pis. ey se pnt ba ahaa 


saan ot age out jos Sant. aa He fit paahibeed a i 
| Ae 4 in ; ta a 


; 3 


me z abea 

oie, all a } + estat = 
tu, ne be 

3 Pamathan R aan 


an) 
_ hi 
pan a oe 


-4 Nahas g t Pe Atotio? 70 aaagny 
ie 
4 Wwaree 


t a vagone Teno! 7 rohs tind, 2a PD 
i uy Phi) ey ; | ay 


¥ are | E et ve feo) se re g3 yah H ‘ bi ©: 


Bat wont $2 aU at oH) ef 


j a { a Pi uh ag Ri i 
i BHAT ‘, Ate FY nit 3 ie ni ik | | ser een i Bh st fe 
| ‘ ry ran’ ' ; 


hy a 
@: ne usb “i suit ber fa wii No Ben 
sin 00 si 


nati etna 
x “ an mo is ) 


we 8 nib os 2 a | yah tne Te 3 einee’ony | 


i) AY > _ ii 1 
a Me | mee. Digs Wer ae a 
it a Ree. rf . or i a. 
ih ir en f 
( ; ve 


66 


1) Following relatively brief exposure to a stimulus, subjects 
responded more quickly for re-exposure to the same stimulus than 
for a change in stimulation. 

2) Following relatively brief exposure to a stimulus, given the 
choice, subjects preferred to be re-exposed to the same stimulus 
rather than to be exposed to a change in stimulation. 

Neither of these two, very significant results, could be explained 
within the context of Fowler's formulation which does not make any provision 
for predicting that subjects would be more highly motivated to respond for 
re-exposure to the same stimulus than to respond for stimulus change. 

The second basic difference between the theories of Fowler and Berlyne 
is that Fowler's theory does not take cognitive behavior into consideration. 
Selected findings of this study can most easily be interpreted in terms of 
the cognitive processes described by Berlyne such as the classification of 
stimuli by means of internal symbolic representation directed toward the 
identification and resolution of conflicting elements. Also, the signifi- 
cant findings regarding the effects of individual differences in speed of 
closure ability were interpretable with reference to Berlyne's cognitive 
concepts. 

The principal conclusion of this study is that Fowler's attempt to 
explain all exploratory behavior within the context of diversive exploration 
has not been successful because the concept of stimulus satiation cannot 
adequately deal with the complexity of visual exploration in human beings. 
The findings of both Experiment I and Experiment II indicate that the 
motivation underlying exploratory activity not only varies between indivi- 
duals but also from one situation to another. Therefore, human curiosity 


cannot be fully accounted for except by a theory such as Berlyne's which 
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incorporates within its framework, not only the concept of diversive 
exploration, but also of the specific exploration motivated by perceptual 


curiosity with its inferences regarding perceptual conflict and cognitive 


processes. 
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Table 2 


Summary of the Analysis of Variance 
(Latency) 
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Table 3 


The Two-Way Table of Latency 
Means for the A x B Interaction 
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Table 4 


The Duration Means of the 8 Treatments 
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Table 5 
Summary of the Analysis of Variance 

(Duration) 
Sum of 
Source of Variation Squares 
A: Exposure Condition 96.13 
Subjects x A 250/707 
B: Exposure Periods 144,28 
AxB 249.55 
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C: Duration Scores G0 e5 
Aex C Spe i 
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Table 6 


Range of Duration Scores 
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Table 7 


The Two-Way Table of Duration 
Means for the A x B Interaction 
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Table 8 


Number of Correct Identifications 
for Figures in the Closure Test 


#9 #10 #11 #12 #13 #14 #15 #16 
30 42 36 36 6 a Z 0 
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Table 9 


The Frequency Distribution of Closure Scores 
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Score Frequency 
14 1 
13 é 
TZ 5 
11 8 
10 8 
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8 8 
7 4 
6 2 
5 0 
4 1 
3 0 
2 1 
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Table 10 


Means of the Closure Scores 
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Table 11 


The Latency Means of the 
8 Treatments in the “Same-Condition" 
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Table 12 


Summary of the Analysis of Variance 
(Latency.. "Same-Condition") 
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Table 13 


The Duration Means of the 
8 Treatments in the "Same-Condition" 
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Table 14 


Summary of the Analysis of Variance 
(Duration... "Same-Condition") 
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Table 15 


The Latency Means of the 8 Treatments 
in the "Different-Condition" 
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Table 16 


Summary of the Analysis of Variance 
(Latency.. “Different-Condition") 
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Table 17 


The Duration Means of the 8 Treatments 
in the "Different-Condition" 
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Table 18 


Summary of the Analysis of Variance 
(Duration.. "Different-Condition") 
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Table 19 


Combined Means of the 2 Latencies 


in the Brief Exposure Period for 4 Treatments 


"Same-Condition" 


"Different-Condition" 
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Table 20 


Combined Means of the 2 Latencies 
in the Extended Exposure Period for 4 Treatments 
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Table 21 


Summary of Analysis of Variance 
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Table 22 


The Means of Choices for Same or Different 
for the 4 Initial Exposure Periods 
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Table 23 


Summary of Analysis of Variance 
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Table 24 
The Total Duration Means of the 8 Treatments 
On sec, 0.2 sec. 5 secs. 10 secs. 
Different §.33 5.91 6.54 6.51 
Same 6.39 Tech - 9,65 SZ 
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Experiment I 
Diagram of Testing Room 


(Top View) 
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Experiment II 
Diagram of Testing Room 


(Top View) 


94 


‘a 
a. 


aN 


hres fe wt sire a fs 


# ; eta) Oe 
hu. ae emo NR Nl mee a lemme tt tel aia Ps hey als = cha el aR a helt ln amr ia 
: fi 4 


| ino gniktest Foomengard | | 


Figure 


eect ee a a 3 2 © 2 2 EE o> SE AO ET 00 EE 0 BO) 


Zo 


: High Closure 


Cate are Low Closure 


Same Different 


4. Interaction of Means of 2 levels of Closure ability with 2 
levels of Second Exposure Conditions 


ayieot) Apth 


gr2okd wo. Cl edd 


a 
? { 


sHoeatthG | 


S isiwyatttds sqwe0s9 ii saab aiteen Yo notiossetal A erupht —~ 
bros? | we 


i 
‘8 A 
si 
oe a 
2 
iy 
ad) 7 i . 
iyi ; 
i. ; ie 


onu 

235 

270 
= 
= 
> 
+3 

eb 
QO 
Oo 
a 
Nn 

160 

$5) 

Figure 5. 


96 


Same 


wncennn- Different 


Os] On2 5.0 10.0 


Initial Exposure Periods 


Choice of Same or Different Second Exposure Condition (A) 
for each level of Initial Exposure (B) 


y 


MAG? 
SHMVATIID -nnws-- 


ee ee le 


# 


i \ a” - 
we 


i i 
ty : 
= 
| 
iy ; 
; 
‘ , saaete “hetemiaiaheiaeieaiionéa 
; 


‘Of 4G, e 


u 


4 


REFERENCES 

Alderstein, A., & Fehrer, E. The effect of food deprivation on exploratory 
behaviour in a complex maze. Journal of Comparative Physiological 
Psychology, 1955, 48, 250-253. 

Bain, A. The senses and the intellect (3rd Ed.), London: Longmans Green, 
1868. 

Bechtoldt, H. P. Factorial study of perceptual speed. Unpublished Ph.D. 
Dissertation: Department of Psychology, University of Chicago, 1947. 

Berlyne, D. E. Novelty and curiosity as determinants of exploratory 


behaviour. British Journal of Psychology, 1950, 41, 68-80. 


Berlyne, D. E. The arousal and satiation of perceptual curiosity in the rat. 


Journal of Comparative Physiological Psychology, 1955, 48, 238-246. 


Berlyne, D. E. Conflict and information-theory variables as determinants 
of human perceptual curiosity. Journal of Experimental Psychology, 
1957, 53, 399-404. 
Berlyne, D. E. Conflict, arousal and curiosity. New York: McGraw-Hill, 1960. 
Berlyne, D. E., Craw, M. A., Salatapek, P. H., & Lewis, J. L. Novelty, 
complexity, incongruity, extrinsic motivation and the GSR. Journal of 


Experimental Psychology, 1963, 66, 560-567. 


Berlyne, D. E. Motivational problems raised by exploratory and epistemic 
behaviour. In S. Koch (Ed.), Psychology: A study of a science. Vol. 5. 
New York: McGraw-Hill, 1963, 284-364. 

Berlyne, D. E., & Lewis, J. L. Effects of heightened arousal on human explora- 
tory behaviour. Canadian Journal of Psychology, 1963, 17, 398-411. 

Berlyne, D. E., & McDonnell, P. Effects of stimulus complexity and incongruity 
on duration of EEF desynchronization. Electroencephalogical Clinical 
Neurophysiology, 1965, 18, 156-161. 


97 


me 


: ee — 


i 
vt ri 


QN9 bevetTdugAal \pbssae rns 3 he 
ROT vows % ableton 6 frente swords 
Hor ewalaKs. to eohcdiin bie i " ove ; oe 
\ | ¥ 1 LTRS: a wiigor: pap a i 
O8nba, » Te aya) Yip. He 


(VOPSHBES: Sb GERI” ye Set EN Bec: mi ot ows aul gio, to. 
 22eNeTSS 26 eeldetyay, esos wate a 23009 po 
upareions 24) Facromitin ao. Bisa Nadeeniee nate 


‘OO8T Sh hthewe toa SHO wey wt at MEN CHEMO inn: A all eS, | a 
‘ , eA on on ae 
to. Laridob . HD ot? bea nop 4 Pat estonncont ei 


“Nb8-008 ee Vea ons cm 


at macht ge bes HONS FORD i bate — fants evo a 2, af 


‘ 4h favol pe uf Shwe? 4 oat Ma Hos 


ia. Tov 


98 


Botzum, William. A factorial study of the reasoning and closure factors. 


Psychometrika, 1951, 16, 361-386. 


Butler, R. A. The effect of deprivation of visual incentives on visual 
exploration motivation in monkeys. Journal of Comparative Physiological 
Psyenology; T9579"55 81775179) 

deLorge, J., & Bolles, R. C. Effects of food deprivation on exploratory 
behaviour in a novel situation. Psychological Reports, 1961, 9, 599-606. 

Dember, W. N. Response by the rat to environmental change. Journal of 
Comparative Physiological Psychology, 1956, 49, 93-95. 

Dember, William N. Psychology of perception. Holt, Rinehart and Winston, 1961. 

Dennis, W. A. Comparison of the rats first and second exploration of a maze 


unit. American Journal of Psychology, 1935, 47, 488-490. 


Dennis, W., & Sollenberger, R. T. Negative adaptation in the maze exploration 


of albino rats. Journal of Comparative Psychology, 1934, 18, 197-206. 
Fiske, D. W., & Maddi, S. R. A conceptional framework. In D. W. F. Fiske 


and S. R. Maddi (Eds.), Functions of varied experience. Homewood, I11.: 
Dorsey, 1961, 11-56. 

Fowler, H. Curiosity and exploratory behaviour. New York: Macmillan, 1965, 
ay77) | 

Fowler, H. Satiation and curiosity: Constructs for a drive and incentive- 


motivational theory of exploration. In K. W. Spence and J. T. Spence 


(Eds.), The psychology of learning and motivation. 1 New York, N.Y.: 


Academic Press, 1967. 


Fox, S. S. Self-maintained sensory input and sensory deprivation in monkeys. 


Journal of Comparative Physiological Psychology, 1962, 55, 438-444. 


f n'a An) 
avi Fes A} i ail ahi 
h, i) RAS 
hia <a 
ih i r - ae Wi X 
iy 


ee, oe Ls 
Reb. we Dan iM, 


yeaa Digs‘, na hoor to ape 2 ae i 
00-208 . Fae \2tiogad yfdaitnal ae » ootadua Fa: Fave 
to: [arook opauity Rite | 
aia ath ote 
TaeT - nadentW bee’ FuHeArs eal 


ctisin ‘ain moe ans bhdioda bin sani <a to oe we 
. Nh) i E nid sf 
OB b+ Baye mii BA pA: Pa? iy gel te i 


norterolgie ‘xsi aid ng nod te3QbHs si ttga aw Ke coxsamrtel 


A on aL i % 


“7<@ 


PORABT JBL NEE iilmaicas) 5 hs 


20 FW nL deweiieth enon P Mit bbl” ells - 
| | plus t.208). When yA ze | 
er ltt  1aeT yi 
BROT tet fimoel | A4GY ot SORE 8 austen 2 Fc 
-avidisdnt Baeleyhybo 5 NOt bd guite nod: ae btw notashene a é 
‘igoteg?...T WG bng-sundge Wont. Johanne Yo yogis Tarot yawktom 
“Lat Ate walt f 0 6 le e.mail fs ea) 
NOG! , gama Sfmiebaok?: on 

eyelet Hor tev ings ywoanse 'bivé LuUONT | vere honk white Pee eZ xot 

Ah BER ae zoe esnalgdocs Tel ep tpotat 


‘Pty (aoowsntgt | | , pd apne Hest 


” 
f Z 
iw, © ie EE 
ry ¥ i. | a €4) anal? 
—_ pe , 
“as ae | \ | 
» i mn ¢ 

~ : ie” 
a 


“he 


Glanzer, M. Stimulus satiation: An explanation of spontaneous alternation 
and related phenomena. Psychological Revue, 1953, 60, 257-268. (a) 

Glanzer, M. The role of stimulus satiation in spontaneous alternation. 
Journal of Experimental Psychology, 1953, 45, 387-393. (b) 

Greenberger, E., Woldman, J., & Yourshaw, S. W. Components of curiosity: 
Berlyne reconsidered. British Journal of Psychology, 1967, 58, 375-386. 

Harlow, H. F. Motivation as a factor in the acquisition of new responses. 

In current theory and research in motivation. Lincoln: University of 
Nebraska Press, 1953, 24-49, 

Heathers, G. L. The avoidance of repetition of a maze reaction in the rat as 
a function of the time between trials. Journal of Psychology, 1940, 10, 
359-380. 

Hebb, D. 0. Drives and the C.N.S. (Conceptual Nervous System). Psychological 
Revue, 1955, 62, 243-254. 

Henderson, R. L. Stimulus-intensity dynamism and secondary reinforcement. 


Journal of Comparative Physiological Psychology, 1957, 50, 339-344, 
Hull, C. L. Principles of behaviour. New York: Appleton Century-Crofts, 1943. 


Hull, C. L. A behaviour system: An introduction to behaviour theory concerning 
the individual organism. New Haven: Yale University Press, 1952. 

Kivy, P. N., Earl, R. W., & Walker, E. L. Stimulus context and satiation. 
Journal of Comparative Physiological Psychology, 1956, 49, 90-92. 

Koffka, K. Principles of gestalt psychology. New York: Harcourt Brace, 1935. 


Leuba, C. Toward some integration of learning theories: The concept of optimal 


stimulation. Psychological Reports, 1955, 1, 27-33. 


Miles, R. C. Learning in kittens with manipulatory, exploratory and food 


incentives. Journal of Comparative Physiological Psychology, 1958, 51, 
39-42. 


| an a Cro } be" ae 
a ‘ " i ms aed sit the ' 


Peer tg to: eat 
288-288 BB 5 eer, not cn 

la Lan ct ied ofa at ne 
To. er heventny : nfosint "osreb 


Le i 
partly meP. 


wa , ee ih ieee a, 


ie 


teptyp tiie?  . (aedeye coovyah sa ako exit a a 


tu ta 


dhamesvotntey yrsbiwase lnm) velit 2 aga £49 
ae ae ven wat, conve sitet | 3 


EARS ad ¥praengnds Moverqn HOY. wih 


gatinesnos wibsiid sot Vedio. ibe 


SeeT j2egr9 prec pele Aithapee (puhyrbat ody | 
notsah sz bre ptxstiad shim 4 ue Py v PNB): « aM ‘Tne 
90-06! en weet. we ‘eq tpeifink2) uo) 

RO) ,oae%@ dylomisl 740%, wall vn hide ei eteeD te oe teh apa 
fanireqe to taboad> srt rzphivoaN catered he hi aati lind bream 4 erdua)” 
, Re 6 yl p RODE <etrodal Testyolodaved .aeobretymtte 4. 

boot has Wipdevolgle ,wrodietwdibmden Hidlh scaaycis nk i it A aarti 

8. wBd2) weal oray2.. PB, 


of 


100 


Mooney, C. M., & Ferguson, G. A. A new closure test. Canadian Journal of 
Psychology, 1951, 5, 129-133. 
Mooney, Craig M. Age in the development of closure ability in children. 


Canadian Journal of Psychology, 1957, 11, 219-226. 


Montgomery, K. C. A test of two explanation of spontaneous alternation. 


Journal of Comparative Physiological Psychology, 1952, 45, 287-293. 


Montgomery, K. C. The effect of hunger and thirst drives upon exploratory 
behaviour. Journal of Comparative Physiological Psychology, 1953, 46, 
315-319. 

Myers, A. K., & Miller, N. E. Failure to find a learned drive based on hunger; 
evidence for learning motivated by "Exploration." Journal of Comparative 
Physiological Psychology, 1954, 47, 428-436. 

Pemberton, Carol. The closure factors related to other cognitive processes. 
Psychometrica, 1952, 17, 267-288. (a) 

Pemberton, Carol. The closure factors related to temperament. Journal of 
Personality, 1952, 21, 159-175. (b) 

Richards, W. J., & Leslie, G. R. Food and water deprivation as influences on 
exploration. Journal of Comparative Physiological Psychology, 1962, 55, 
834-837. 

Solomon, R. L. The role of effort in the production of several related behaviour 
phenomena. Unpublished doctoral dissertation, Brown University, 1947. 

Solomon, R. L. The influence of work on behaviour. Psychological Bulletin, 
1948, 45, 1-40. 

Spence, K. W. Behaviour theory and conditioning. New Haven, Conneticut: 

Yale University Press, 1956. 
Stewart, J. Reinforcing effect of light as a function of intensity and rein- 


forcement schedule. Journal of Comparative Physiological Psychology, 1960, 
DS), 1oraloo. 


. -—- = } sii, eo ’ Ves te No rm 8G 
ir } j 4, i) i _ te emu i ‘ 
v i: F th ee 
: > * i r } n i 7 
f f 9 i re " 
~ ‘a 7 = y — 5 
4 


‘Yo ferns wa Pnaed h set sind AAS A J per 
oe sh 9 aera tet 
narot fan ak ytttids wie 0 frame taved grit pt Oph rT ates 
ass. efs tae .Wpotedaye9 to fansanl's wr St 


motisnisd (4 euoensinode To "kena owt fo yous A« a rr) 


COS. TAS’ AA S807 .ypeforioved Iaotioloterdt evtss eqns ts 
Vioseiolgxs Noqu zevitb sorts bos vopnud to /Toetts sat a, a 
lah cael ,veoTonaye4 Ie szitetat aa ‘eviseiscme) | +6 2 ue vst 

— : — 
= i : ‘ : : an 
yan no begad avteh benveeal a halt of espfisy .3 Wy NSTTetes A i - 

2 ont ae 
svisesqmoy to fsawol “.nottsvelqxd” Yd bedsvitom gatevastl et 3 neb ive 
.BEb-8S) , Th HEC ,yeofodayed Tenteotoray 

‘anes | ‘gil teal ae ae 

esezea010 svitinpod endo oF bevaofad 2462567 sivzoia sat towed “ ff 
(‘s) ,@9h-tel AT (See! .aariemonon 
to Tamivol - tahweteqme? of bedetey eteios? Syveols siT ~~. fowsd’ Game 

(4) otietar (3 sad ib remoaeat 
KO aennoul tht oh tofsaviiqed weieW Bas boot 2 eer leod et Ww ae 
, Set ypetodayet teatnolot ae ovigsyigino aa feirinots “nots a0 1g 
4 C2 

qwoiverisd baveley fersvse YO nol toubow Az At PIOT TH to ston ont: 


re aan sa 
<ttetiua fa tas ateeiotscet 1. yintvedod” fo Pow Fa eons) Feist ont vd a ” 


bet tl avovia Aut 8 .Norbarrezeth Terod Psob badaktdugil” ; 


a ee rl, 


! 


| po ORT ah ef er” _ 
- 2uartonned «Mevati wn contnots thnod: bas Wiest? + wot vee’ | ve i q2 
| BOP 22519 a betovtel po 
<nter bag ysitenezat So mphvonuy 6 es digtT Yo foa¥ie pntzictatet LUeSas ot 
0087 sae tottoued [aptgofoteyit svtteveqmo3 to faruol farwol _ aianee semana nd | 
| ace oe | Cr -S0F tate 


J 


101 


Street, R. F. A gestalt completion test. New York: Teachers College, 
Columbia University, 1931. 

Thurstone, L. L. A factorial study of perception. Chicago University of 
Chicago Press, 1944, 


Tolman, E. C. Purpose and cognition: The determiners of animal learning. 


Psychological Review, 1925, 32, 285-297. 

Winer, B. J. Statistical principles in experimental design, New York: 
McGraw Hill, 1962, 222-224, 

Zeaman, D., & House, Betty J. The growth and decay of reactive inhibition 


as measured by alternation of behaviour. Journal of Experimental 


Psychology, 1951, 41, 177-186. 


Top henev tal) 6 


Bt 


pangs ma nie 


S40 walt... Abtesh fs: 


c 


yet) A J 


ie 


t ‘ : ( i : fail ae e i an el ih i} Bil a - oer" tad ; 4 


sie Q er 


102 
APPENDIX A 


SITE LT og} 


1 
rw 
Alm: if 
Lat’ i 
ute AV 
is f 
i’ 
j il 
Pe ha 
| Ais 
vit 
, " 
Aa 1 
apt 


oh ta i 


‘ on a : Rae ‘al ih 


ay te ve 


Ape 


iv ii a i 


103 


ut ; Oa ene 


ni iW vn y 


in} i 


104 


lictitnemennnmigacaencnn ce 


vua nvo 
DILVWYLSNI 


wal, 
if i 
¥ ' a i 
ma, hs Whe ‘ 
i ye 10 h { 
1 ee { 
i! i > 
hey ; \ a 
i a AO hang RUF 
fl mv 
Tat, Vibes \ 
i st 1 A A ase 
on iF, i Va % i 


Na) aan r 
mid uy) OT vw ie Mes) 
a hay y rie t 
} vs, it ray Me mi" 7 fi 
9 a“ ni Wu , = ee 


i Ww aed me al CP 


Tate i Le Voy 
ir ’ M ; 
vv ae i‘ 


i er ae 
, ? i 4 


iH i cn 
ated ‘ae 
‘Mh fi ae | 
a ul i | d , i 
ct : ae 
Fa v5 yi, HN 
7 i ay ad j 
iW 


105 


APPENDIX B 


en a as See fm 


-—" 


| i " n i Nig 1 


nn ; it a : 
75 i 'y my nA ; uae (i % A 
ee, ol ; 


ZaN, 


a 


iyi 


y 


PS 


i 
=f ay =the 


107 


(2. 


ere, | : j 


ae 


oe 


i 
Ve 
Pet aU 


i 


ae PY 


ho is @ madee +H) leet @ aft am ae 


rY 


APPENDIX C 


Table 1 
Duration of Initial Exposure 


Brief (B) or Extended (E) 
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14 10207 (E) Oa1,(B) 30 10.0 (E) 1 (B) 
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